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DISAPPEABANCE OF ENEBGY. 

A correspondent writes: "It is a well known law 
that energy is indestructible, but a case came to uiy 
notice a short time ago in which it is hard to tell in 
what form the energy appears. A metal spring is 
placed under tension, and while in this state is fastened 
and placed in acid until it is completely dissolved. 
What becomes of the energy stored up in the spring ? 
Is it turned into heat, and if so, how ? " 

Perhaps some of our readers will give their views in 
reply to this interesting query. 



GOOD DOCTBINE IN BEOABD TO PATENTS. 

In a recent case of appeal from the examiner to the 
Commissioner of Patents, the complaint of the in- 
ventor was that the examiner objected unnecessarily 
to the language used in tbe claims, and thus obstructed 
and delayed his application. The majority of the ex- 
amining officers very properly interpret their duty as 
lying in the direction of facilitating the inventor in ob- 
taining his patent, but in some of the rooms in the 
Patent Office a contrary theory sometimes seems to 
prevail, and occasionally the practice is such that it 
looks as if the examiner considered his special function 
to quibble over words, even to the extent of delaying 
or defeating th ■>. inventor. 

In the case above referred to, ex parte Pacholder, Mr. 
Commissioner Mitchell lays down very clearly the rules 
which should govern the Patent Office. Among other 
rulim-s he holds as follows : 

"JNo general rule can be laid down for governing 
the employment in the claims of patents of such words 
as ' means,' 'mechanism,' and 'appliances.' It is the 
object of the law, as it is the solicitude of this office, to 
protect inventors and guard their inventions. This ob- 
ject is best secured in the case of patents which repre- 
sent the maturity of an art by taking care that claims 
shall be drawn with all reasonable restrictions, so that 
they shall be valid in spite of everything that is con- 
tained in existing patents and of everything previously 
known or used." 

"In the case of patents which represent the infancy 
of an art or the stage of its earliest practical develop- 
ment, this office is solicitous that the inventor should 
be accorded a breadth of claim which is commensurate 
with the extent and importance of the invention 
which he desires and is entitled to protect. While the 
office will insist upon as much definiteness in the lan- 
guage of the claim as the statute calls for, it will also, 
if it properly discharge its function as the protector of 
the inventor, leave something to the salutary and be- 
nignant agency of construction in the courts." 

"There is a permissible latitude of choice in the use 
of language which may be safely accorded to the in- 
ventor or his solicitor without violating the statute, 
and without detriment to that branch of the public 
service which has for its object not only to grant let- 
ters patent for new inventions, but to grant them at 
the earliest possible date." 

— « in » 

POSITION OF TBE PLANETS IN JULY. 
JUPITER. 

is morning star until the 30th, and then becomes eve- 
ning star. He takes the lead in the planetary honors 
of the month, for just before it closes he reaches the 
epoch in his course when the culmination of his size 
and brilliancy occurs. This important event is his op- 
position with the sun, which takes place on tbe 3uth, 
at 7 h. 34 m. A. M. Jupiter in opposition is superb, as 
with majestic mien he traverses his celestial pathway, 
being visible the entire night. The midsummer starlit 
nights will owe their chief attraction to the beaming 
presence of this regal planet, rising soon after sunset, 
reaching the meridian near midnight, and fading away 
in the light of the approaching sun. 

Jupiter rises on the 1st at 9 h. 14 m. P. M. On the 
31st he sets at 4 h. 45 in. A. M. His diameter on the 
1st is 44". 8, and he is in the constellation Capricornus. 

VENUS 
is evening star. She shines with increasing brilliancy 
for two hours after sunset. The two brightest stars in 
the firmament, Venus and Jupiter, are visible at the 
same time for about an hour on the last week of the 
month, the former holding her court in the west and 
the latter holding his court in the east. Venus and 
Saturn make a close conjunction on the 17th, at 11 h. 
36 m. A. M., Venus being 6' south. The planets are in- 
visible at conjunction, but will be near neighbors on 
the evening of the 17th. Their approach, meeting, 
and passing will be worthy of observation. 

Venus sets on the 1st at 9 h. 29 ni. P. M. On the 31st 
she sets at 8 h. 56 ni. P. M. Her diameter on the 1st is 
13".2, and she is in the constellation Cancer. 

SATURN 
is evening star. He will be about 5° east of Regulus 
when the month closes, the increasing distance between 
planet and star being plainly discernible. His vicinity 
to Venus is the most interesting feature of his course 
in July. His period of visibility closes after this 
month. 
Saturn sets on the 1st at 10 b. 15 in. P. M. On the 



31st he sets at 8 h. 26 m. P. M. His diameter on the 1st 
is 15". 8, and he is in the constellation Leo. 

MARS 

is evening star. He is stationary on the 4th, and then 
commences to move eastward, passing south of Beta 
Scorpii on the 30th, being at the same time about 5° 
west of Antares. Jupiter, Venus, Mars, and Saturn 
may be seen during the first half of the month shining 
in the evening sky, from the time when it is dark 
enough for the stars to appear until Venus sets. 

Mars sett, on the 1st at 1 h. 31. m. A. M. On the 31st 
he sets at 11 h. 47 III. P. M. His diameter on the 1st is 
19", and he is in the constellation Scorpio. 

MERCURY 
is morning star until the 22d, and then evening star. 
He is in superior conjunction with the sun on the 22d, 
at 5 h. 19 in. P. M. He is in perihelion on the 15th, 
when, if Schiaparelli's theory that he turns only once 
on his axis during a revolution round the sun be con- 
firmed, portions of his surface are subjected to a heat 
more than ten times greater than the earth receives at 
the summer solstice from a sun that never sets. 

Mercury rises on the 1st at 3 h. 15 m. A. M. On the 
31st he sets at 7 h. 43 m. P. M. His diameter on the 1st 
is 6". 6, and he is in the constellation Taurus. 

URANUS 
is evening star. He is in quadrature with the sun on 
the 15th, at 1 h. A. M., may still be found northeast of 
Spica, and is favorably situated for observation. 

Uranus sets on the 1st at h. 12 in. A. M. On the 
31st he sets at 10 h. 14 in. P. M. His diameter on the 
1st is 3". 6, and he is in the constellation Virgo. 

NEPTUNE 
is morning star. He rises on the 1st at 2 h. 18 m. A. M. 
On the 31st he rises at h. 23 m. A. M. His diameter 
on the 1st is 2".5, and he is in the constellation Taurus. 

Mercury, Saturn, Venus, Uranus, Mars, and Jupiter 
are evening stars at the close of the month. Neptune 
is morning star. 

♦ « • • ■» 

Carious Felting by Dermestlds. 

A correspondent of Insect Life writes to the editor of 
that journal as follows : 

"I have in my possession a beautiful curiosity, and, 
as far as I can learn, the only one in existence. . . . 
It is an ordinary feather pillow tick, which was made 
of common bed ticking and filled with the aomestic 
duck feathers about three years ago, and the pillow 
has been in general use about the house since that time. 
Of late the lady concluded to remove some of the fea- 
thers, as the pillow appeared too hard. Upon opening 
the tick, the feathers seemed to be ground up almost 
into a powder and unfit for further use ; therefore they 
were emptied and the tick turned inside out, and in- 
stead of the goods being as when made, it was entirely 
covered with a fine growth of down, as evenly and 
thickly as the fur on a mole skin, which it very much 
resembles. It is firmly attached, the down breaking 
rather than pull off. Not a piece of the feather is at- 
tached to it, but as smooth as a piece of velvet, even* 
the seams are covered by the growth. Not an insect 
can be found in the feathers, but the grinding process 
was supposed to be done by some insect. The lady 
made several pillows at the same time and of the same 
feathers, but when these pillows were opened nothing 
was found but feathers as when made. This was found 
about a month ago, and the ladies through the country 
have opened many pillows, some as much as fifty years 
old, but no such thing can be found. To look at it, one 
would think it the hide of some animal, and would 
never imagine it to be a pillow tick, except by close in- 
spection." 

Upon this Dr. C. V. Riley comments as follows : 

" Pillows in which this felting of the ticking occurs 
have been infested by one of the Derniestid beetles (in 
all of the cases with which I am familiar it has been 
Attagenus megatoma) whose work has resulted in the 
comminution of the feathers, and the felting results 
from the subsequent mechanical action. The small 
feather particles are barbed, . . . and whenever 
caught in a cotton fabric by their bases, become 
anchored in such a way that every movement of the 
pillow anchors them still further. The frequent shak- 
ing which pillows receive results ultimately in the for- 
mation of this plush-like surface. A similar bit of tick- 
ing was exhibited at the Philadelphia Academy of 
Natural Sciences, April 5, 1883, and elicited the infor- 
mation that one of the members had, some years pre- 
viously, examined a similar material known to have 
been formed from the fragments of gull feathers, and 
that a cloak had been made from it which wore well." 

♦ . » i ♦ 

Deep Coal Mine. 

One of the deepest coal mines in the world is at St. 
Andre du Poirier, France, and yearly produces 300,000 
tons of coal. The mine is worked with two shafts, one 
2,952 ft. deep and the other 3,083. The latter shaft is 
now being deepened, and will soon reach the 4,000 ft. 
level. The remarkable feature in this deep mine is the 
comparative low temperature experienced, which sel- 
dom rises above 75 deg. Fan. 
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Organic Synthesis. 

BY 9. S. JKNKB.* 

The history of chemistry might be styled "A Comedy 
of Errors," for not only have there been errors, but 
errors of such a kind as to constitute a true comedy. 
An error is not such a bad thing, however, as it is some- 
times thought to be, for sooner or later some one finds 
it out and states the truth. Then follows a conflict 
between truth and error, in which truth is victorious. 
Thus truth is not only established, but emphasized. 

The first error that affected the development of 
organic chemistry in a noticeable way was the search 
for the " philosopher's stone." At present we see the 
inorganic branch of the science far more fully developed 
than the organic, but this is not due to the greater age 
of the former. The ancients, naturally enough, I 
think, became acquainted with organic bodies first. 
They used acetic acid in the form of vinegar very 
early, while probably the earliest artificially prepared 
salts were the acetates of the alkalies. They were also 
acquainted with various gums, resins, oils, and sugar, 
and made wine from grapes, and beer from malted 
grain. 

Why, then, did not the organic branch of the science 
keep ahead in the development ? The answer is to be 
found in the fact that the search for the " philosopher's 
stone " led men to investigate inorganic substances to 
the almost total exclusion of organic bodies. How- 
ever, after a time, the idea that there could be found 
an "elixir vitaB," a remedy for all the ills of the body, 
was joined to that of the " philosopher's stone," and 
this led to the investigation of organic bodies in their 
medicinal relations. This brings us to about the 
fifteenth century. 

Still, in the next century those interested in the 
medicinal chemistry gave so large a portion of their 
time to mineral substances, that only a few organic 
compounds, as benzoic acid, wood vinegar, milk sugar, 
etc., can be found mentioned in writings of their' 
times. 

Another error just here served to separate the in- 
vestigation of organic bodies from that of inorganic, 
and to give prominence to the latter. This was the 
belief that, while the composition of inorganic bodies 
could be determined by synthesis as well as by analysis, 
that of organic bodies could not. This belief was so 
enduring that Gmelin in the first edition of his " Hand 
book," published in 1817, states that organic bodies can- 
not be built up by laboratory means from their ele- 
ments ; and about the same time Berzelius enforced 
the statement by a sentence in the introduction to his 
" Treatise," of which the following is a somewhat free 
translation. He says: " In living nature the elements 
appear to obey very different laws from those in in- 
organic nature ; the products which result from the 
action of these elements differ from those with which 
inorganic nature presents us." 

The veil thus thrown over the study of organic 
bodies was not lifted until 1838, when Wohler accom- 
plished the artificial production of urea. This memor- 
able event opened a new era in the study of organic 
compounds. Do not think, however, that this one dis- 
covery completely removed the errors just noted. This 
was only the beginning of a scientific conflict, and was 
not considered conclusive, since the urea was produced 
from ammonium cyanate, and this substance had not 
been prepared from its elements. Then, too, urea was 
a substance very easily decomposed into carbon dioxide 
and ammonia, and was only excreted from animal 
bodies, and must therefore, at most, be only semi- 
organic. We see to what extremities men will go to 
maintain a position once taken. 

This discovery served to attract the attention of che- 
mists to the subject, and other preparations followed. 
Then there came up various theories as to structure. 
The substitution of chlorine and other elements, known 
only in inorganic chemistry, for hydrogen, narrowed 
the gulf between organic and inorganic chemistry. 

This last was carried to an amusing extreme in one 
case. Dumas had published his opinion that not only 
the hydrogen, but the nitrogen and oxygen in com- 
pounds containing these elements could be substituted 
by chlorine and still have a substance retaining the 
special properties of the original. This was too much 
for Liebig, who satirically replied that in manganous 
acetate he had replaced all the hydrogen, oxygen, and 
manganese, and finally the carbon, by chlorine, and 
that the resulting substance, although containing 
nothing but chlorine, retained all the characteristic 
properties of manganous acetate. 

Let us take the following as an example of complete 
organic synthesis. Vapor of sulphur passed over glow- 
ing coke yields carbon disulphide. A mixture of iron and 
sulphur heated yields ferrous sulphide, and this treated 
with hydrochloric acid, whose elements need only sun- 
light to unite directly, yields hydrosulphuric acid. 
Pass a mixture of hydrosulphuric acid and carbon di- 
sulphide over red hot copper, and we have marsh gas. 
Treat this with chlorine, giving chloroform, which, 
when heated with potassium hydrate, yields methyl 
alcohol easily oxidizable to formic acid. This gives 



the list of methyl compounds by synthesis, and others 
are as easily prepared. 

Thus it is proved that the indefinable agency which 
we call life does not supersede chemical force, but that 
the latter operates in the presence as in the absence of 
the former. This statement does not argue that there 
is no such agency as life, but rather that the author of 
both vital and chemical forces does not allow one to 
usurp the dominion of the others. 



* A cIhpb essay read in the coarse in organic chemistry in the University 
of Michigan. October 30, 1S89. -Fliann Era. 



Directions for Working Aluminum. 

The following directions are given by the Scovill 
Mfg. Co., Waterbury, Conn.: 

A cubic inch of pure aluminum weighs approximate- 
ly one-tenth of a pound avoirdupois, being about one- 
fourth the weight of an equal bulk of pure silver. 

Pure aluminum can be rolled, drawn, spun, stamped, 
engraved, burnished, polished, and soldered to the 
same extent and by the same processes as used on brass, 
with the following exceptions : 

Annealing. — A very low and even temperature should 
be maintained in the muffle. Aluminum melts at about 
1,300 deg. Fahrenheit — a very dark red. The inexpe- 
rienced, therefore, cannot judge the proper annealing 
temperature by the eye alone, without danger of fusing 
the metal. When the metal has been heated enough 
to char the end of a pine stick, thus leaving a black 
mark in the wake of the stick as it is drawn across the 
metal, it is sufficiently annealed. The metal should 
then be withdrawn from the furnace and allowed to 
cool slowly in the air. For some work, such as stamp- 
ing and drawing, it is sometimes better not to heat the 
metal so hot as to leave a dead black mark with the 
stick, but just enough to show a dark brown mark in- 
stead. Very thin sheets or wire can be annealed suffi- 
ciently for some purposes in boiling water. 

Dipping and Pickling. — Remove the grease and dirt 
by dipping in benzine. To whiten aluminum, leaving 
on the surface a beautiful white matte, dip first in a 
strong, hot solution of potash, then rinse in water, and 
dip in undiluted nitric acid, 42 deg. Then wash in 
water, and dry as usual in hot sawdust. 

Polishing. — Use fine white polishing composition or 
rouge, and a rag buff. 

Burnishing. — Use a bloodstone or steel burnisher. 
For hand burnishing use either kerosene oil or a solu- 
tion composed of two tablespoonfuls of ground borax 
dissolved in about a quart of hot water, with a few 
drops of ammonia added. 

For lathe work the burnisher should wear upon the 
finger of his left hand a piece of Canton flannel, keep- 
ing it soaked with kerosene, and bringing it in contact 
with the metal, supplying a constant lubricant. 

Very fine effects can be produced by first burnish- 
ing or polishing the metal and then stamping it in pol- 
ished dies, showing unpolished figures in relief. 

Scratch Brushing. — Polish or burnish the surface, 
and then use a fine steel scratch brush. 

Soldering. — A special solder is necessary. Cleanse 
the metal from grease and dirt. Use for soldering 
fluid Venetian turpentine. Place the solder upon the 
metal with the Venetian turpentine, and heat gently 
in a blowpipe until the solder is melted. It will then 
be found to have fixed itself firmly to the aluminum. 

Sand Castings. — Use open but very fine sand, and 
bake the mould. Large feeding gates should be pro- 
vided, and the mould should be well vented. Pour the 
metal quickly, at a temperature but little above the 
melting point. Use either Taylor's or Dixon's plum- 
bago crucibles. 

Milling, Planing, and Turning. — Use plenty of oil 

to prevent the clogging of the tool and to make it cut 

smooth. 

■»<«.» ■ 

Tbe Copyright BUI. 

Recently the House of Representatives at Washing- 
ton, by a decided negative, consigned to defeat the bill 
to provide for international copyright. Since that dis- 
astrous event; the sponsors of the bill have plucked up 
new courage, and are advancing once more to the at- 
tack, with drums beating, fifes shrilling, and flags float- 
ing, in the energies of the onward march. 

We have received a large envelope containing an 
assortment of arguments in favor of the resuscitated 
measure, and we infer that we are expected to shoulder 
a musket and enlist for the war. That we certainly 
shall not do, because our convictions are with the op- 
position. Reasons are plenty as blackberries for de- 
fense of the position we have taken. 

All through the controversy, the writings of an au- 
thor for publication have been argued upon precisely 
as if they were property like "a house, a mine, a farm, 
or a ship," and the author's claim to compensation for 
its use as a natural right. According to that view, 
Shakespeare's plays were as much his property as his 
real estate, capable of being transferred, for an agreed 
upon consideration, from ownership to ownership, in 
endless repetition, down to our own day, the last own- 
er farming out the right of publication for a royalty, 
and obtaining exemplary damages against any audaci- 
ous publisher who should fail to respect that right. 
Such absurdity is a logical conclusion from ' the postu- 



late that every literary production is property like 
bricks and horses. 

In its article on copyright, the " Encyclopaedia Bri- 
tannica" says : "As a recognized form of property it 
is, compared with others, of very recent origin, being, 
in fact, the result of the facility for multiplying copies 
created by the discovery of printing and kindred arts. 
Whether it was recognized at all by the common law 
of England was long a question of the first magnitude; 
and the reasons for recognizing it, and the extent of 
the right itself, are not quite clear from controversy 
even now." Blackstone, in his long famous and stand- 
ard " Commentaries," speaks doubtingly of the exist- 
ence of such a right, and contents himself with men- 
tioning the opposing views. All that groundwork 
constitutes a miserably poor basis for dogmatic asser- 
tions about an author's natural right in the publication 
of his writings. 

In fact, nearly all those entities called rights are con- 
ventional creations. What may be right in one com- 
munity may be wrong in another. In Louisiana, it is 
a legal right to conduct a lottery; in Illinois, it is a 
violation of statute law. In Turkey a man has a right 
to a number of wives; in the United States he is liable 
to be heavily punished for having more than one wife. 
Still further, every man's possession of what are term- 
ed natural rights, as to live, to speak, to walk, is under 
limitation. He may lose his right to live by committing 
murder. His right to utter his thoughts is complicated 
with his duty to obey the law against libel. His right 
to move about is restricted by his obligation not to go 
where his presence will be an invasion of somebody 
else's right of a different kind. Whatever right an 
author may have to the publication of his writings is 
circumscribed by similar metes and bounds. His right, 
like a multitude of others, is the creature of conven- 
tional agreement. In that way Congress acquired 
the power "to promote the progress of science and 
useful arts, by securing for limited times t°> authors 
and inventors the exclusive right to their respective 
writings and discoveries." Before that provision had 
been adopted, copyright did not have any national ex- 
istence in the United States. Even now copyright is 
regarded in law as only a privilege granted — a right 
arising from concession, and to be enforced by the 
courts only so long as the concession lasts. Natural 
right has no foundation anywhere in the language of 
the Constitution for the idea of natural or inherent 
property right. 

Long ago Henry C. Carey characterized the issue 
now made as " the important case of authors versus 
readers — makers of books versus consumers of facts and 
ideas." He ridiculed the idea that an extension of a 
monopoly privilege would result in cheaper books for 
the people. The predominant question to be consider- 
ed is one of public policy, not of authors' rights. This 
is the day of monopolistic tendencies and of alluring 
artifices under the disguise of seeking the general wel- 
fare. It is time to look after that welfare through the 
eyes of justice. Authors at present are secure in a 
copyright for forty-two years, among a population of 
sixty-five millions or more, likely to be one hundred 
millions within two decades, and affording the best 
market in the whole world for books. We repeat here 
what Henry C. Carey wrote nearly forty years ago : 
"The discoverers of principles receive nothing, but 
those who apply them enjoy a monopoly created by 
law for their use. Everybody uses chloroform, but no- 
body pays its discoverer. The man who taught us how 
to convert India rubber into clothing has not been al- 
lowed even fame, while our courts are incessantly oc- 
cupied with the men who make the clothing. Paten- 
tees and producers of books are incessantly pressing 
upon Congress with claims for enlargement of their 
privileges, and are thus producing the effect of inducing 
an inquiry into the validity of their claim to what they 
now enjoy. Be content, my friends; do not risk the 
loss of a part of what you have in the effort to obtain 
more." — Industrial World. 



Rope Transmission of Power. 

The utility of wire rope transmission has become 
widely recognized. Not only among the rugged hills 
and mountains of the East and far West where streams 
go rushing down through caverns and rocky steeps, 
where no locations for mills or factories are afforded, is 
this means of transmission of precious power appre- 
ciated, but it is so convenient to use it that we find on 
the prairies of the West mills being operated at a long 
distance from water powers by the wire rope. A few 
days ago, on a trip through Nebraska, we noticed 
a rope stretching for nearly a mile from a water power 
to a mill that had recently been built adjoining a rail- 
road, the owners finding it much more to their advan- 
tage to have it there, with the switching privileges af- 
forded, than at the dam. The expense of hauling the 
flour which is thus saved to them will very soon pay 
for the system of power transmission. — Modem Miller. 



A discovert of a large deposit of magnetite of fine 
quality has been made on the Antler River, about one 
hundred miles northwest of Port Arthur. 
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AN IMPROVED CAB COUPLING. 

The device shown in the illustration is designed to 

act automatically in coupling cars, and afford ready 

means of uncoupling them from the tops or sides of 

the cars, thereby avoiding danger to the train men. 
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ABMSTBONG, BIGELOW ft OSBOBN'S CAB COUPLING. 

The drawhead proper consists of two similar crossed 
sections, their outer ends having projecting jaws and 
latch hooks, and their inner ends having curved limbs, 
while the sections are pivoted on a transverse bolt in 
sliding blocks. The latter have slots to accommodate 
11 bolt carrying a spiral spring on each side, and inte- 
rior coils are preferably employed therewith in con- 
nection with the buffer plates. The springs in the slid- 
ing blocks are designed to hold the coupling sections 
normally projected a sufficient distance to permit free 
action of the latching portion of the drawhead. In 
order to hold the coupling sections in closed posi- 
tion, two curved plate springs, suitably connected 
with the car body, are made to bear on the top and 




CTJBTISS' HOOP SHAVING MACHINE. 

bottom rearwardly extending curved limbs of the 
coupling sections. To spread the jaws and release the 
coupling, a cam block is supported between the limbs 
on a transverse shaft, there being on one side of such 
block a crank arm, to one end of which a connecting 
bar is loosely secured. The forward end of the latter 
bar engages a horizontal crank arm on the lower end 
of an upright shaft extending above the top of the 
car, where there is a hand wheel, by operating which 
the cam block is turned to spread the inner limbs of 
the coupler sections, and thus uncouple the cars. A 
lever is placed on the upright shaft, within convenient 
reach from the ground, whereby the uncoupling may 
be readily effected from the side of the car. The illus- 
tration shows also how this coupling may be employed 



in connection with a. link and pin, a T-shaped link be- 
ing then employed, which is gripped by the latch jaws, 
the other end of the link being adapted for attachment 
to the common drawhead. 

For further information relative to this invention 
address Messrs. Armstrong & Bigelow, No. 110 Whitel- 
sey Street, Ashland, Wis. 



AN IMPBOVED HOOP SHAVING MACHINE. 

The illustration represents a machine adapted to 
shave and bevel all kinds of wooden hoops. It has 
been patented by Mr. William P. Curtiss, of New 
London, Ohio. The pulley supplying the power is 
loosely mounted, and has a clutch section adapted to 
engage a similar section of a clutch splined to the shaft, 
whereby the machine can be started or stopped as re- 
quired, the shaft being connected by suitable gearing 
to the shaft which operates the working parts of the 
machine. One side bar of the frame has a carriage 
made in two parts, connected together on the inside by 
a slotted link, the carriage having tongs attached at 
the pivot of their jaws to one part, and by their arms 
to the other part through a toggle joint, the pivot of 
which is attached to a bar of the carriage connected 
with the pitman extending to the crank of the operating 
shaft. To the inside of this leg of the frame is pivoted 
the lower end of a post which is connected at its upper 
end with one end of a horizontally extending toggle 
joint, the other end of which is pivoted to a spring at- 
tached to the other side of the frame, and also projects 
beyond such pivot to a pivot in a slot of a slide on the 
frame, this slide being connected by a pitman with & 
crank on the other end of the operating shaft. To 
the top of the first leg and post are attached the shav- 
ing knives, and in proximity therewith are arranged 
springs to guide the hoop and a strip to prevent it 
from getting out of place, there being attached to the 
front of the leg a vertically moving slide carrying a 
plate to which are attached beveling knives. The end 
of the hoop strip being inserted between the shaving 
knives, the revolution of the operating shaft starts the 
inner end of the two-part carriage to straighten the 
toggle and close its jaws upon the hoop strip, the con- 
tinued motion drawing the hoop its entire length be- 
tween the knives and shaving it throughout. When 
the hoop is nearly shaved, aclip on the carriage strikes 
a pin whereby the beveling knives are raised to taper 
and cut off the hoop, the point at which this is effected 
being readily regulated. 

— ■ m i t > ■> 

AN IMPBOVED HINGE. 

The hinge shown in the illustration, which has been 
patented by Mr. McGuiie Slane, is mainly designed 
to be used on pianos and fine furniture, including cabi- 
net ware of different kinds, although adapted likewise 
for a general variety of work. It is a hinge which may 
readily be used either as an invisible or concealed one 
from the outside, or as a flush hinge, not requiring to 
be set deep in the wood. To make the hinge a con- 
vertible, invisible, and flush one, each leaf section is pro- 
vided with an inner longitudinal cover having lugs on 
its inner surface, as shown in one of the small views, 
these lugs being arranged to be intermediate of the 
arms of the leaves, and to receive between them and 
the arms the links or yokes, shown in another small 
view, that unite the two joint pins of the hinge. With 
this arrangement the joint portion of the hinge is fully 
covered on the outside by the longitudinal covering 
strips, so that when the hinge is a flush one no joints 
in transverse arrangement to the joint pins will be 
seen. When the hinge is used as an invisible or con- 
cealed one, the recesses to receive it are not made 
through ones, but stop short of the outside surfaces, 
leaving a covering piece of wood over the longitudinal 
marginal portion of the hinge on which the joint pins 
are arranged. 

For further information relative to this invention 
address the Invisible Hinge Co., No. 818 Chapel Street, 
New Haven, Conn. 




neath the frustum is the cylinder of the hydraulic de- 
vice and its elongated tubular piston for raising the 
frustum into its moulding position within the outer 
chamber, communication being established by pipes 
through the tubular piston with the interior of the 
frustum at its base. 
An air pipe leads to 
a short vertical tube 
at the top, whereby 
suction is produced 
in the mould by 
means of a pump, 
and within this tube 
is an upright sliding 
tube or hollow shaft 
through which the 
pulp is supplied un- 
der pressure, being 
admitted under 
control of a hand 
lever to the mould. 
When the mould is 
full, and the die cap 
lifted by the pressure 
below it, the supply 
of pulp is automat- 
ically shut off. When 
charging the mould 
with pulp, the pres- 
sure to act upon the 
pulp in the mould is 
preferably only ad- 
mitted gradually, 
that the pulp may be 
more regularly and 
perfectly compacted, 
and this is effected 

by means of a clockwork escapement mechanism ap- 
plied to a cock in the pipe which conducts the com- 
pressed air or other pressure medium to the mould. 

♦■•■«. — 

Water Courses Rights of Owner of Land on which 
Is a Spring. 

The purchaser of land on which is a spring acquires 
as to the spring the rights of a riparian owner only. 
He can use it for any necessary and proper purpose in- 
cident to the land itself and essential to its enjoyment, 
but cannot divert the flow of it on the land of another 
for any purposes without answering in damages. Lord 
vs. Meadville Water Co., S. C. Pa. 20 Pittsb. Leg. 
Jour., 413. 
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SLANE 'S HINGE. 



A MACHINE FOB MAKING ABTICLES FBOM PULP. 
The illustration represents a machine for making 
pails or tubs and like articles from pulp, in which suc- 
tion is employed to draw the fiber into the mould, and 
to extract the water from it, while steam, compressed 
air, or other fluid under pressure is employed to press 
and form the pulp into its required shape within the 
mould. It is a patented invention of Mr. Charles M. 
Starr, of Edwardsburg, Mich. The outer chamber, 
into which the compressing fluid is introduced to effect 
the moulding, is in the form of a frusto-conical hood, 
its lower base flange secured to the top of two or more 
uprights from the floor, and there being held within it 
a conical perforated sheet metal distributer for the 
compressed air or other fluid under pressure. The 
inner perforated frustum of the mould has a per- 
forated and flexible sheet metal cover or gauze applied 
to its sides only, and an outer cover of woven cloth, 
while a rubber bag is arranged at a suitable distance 
around such inner frustum, such bag being suitably 
secured below, and at its top secured to the under side 
of a hollow and perforated cap or die part, which 
serves to. form the bottom of the pail. Centrally be- 




STABB'S PULP PBESS. 



AN IMPBOVED COLLAB FOB GBINDING PANS. 
The illustration represents an improvement in min- 
ing machinery of that class in which a muller is ro- 
tated in a pan by a driver mounted on a central power 
shaft, such as pan amalgamators, settlers, crushers, pul- 
verizers, etc., the improvement consisting in the novel 
collar, shown in the small view, encircling the shaft 
carried by the driver. It is a patented invention of Mr. 
Theodore A. Washburn, of Gold Hill, Nevada. Above 
the power gearing and shafting, after the usual plan, 
is the pan with muller and cone center, around which 
is the driver extending up to the driver cap, the cen- 
tral driver shaft being feathered in the driver, and 
there being adjusting screws at the top. The collar lies 
within the driver, and has a flange on its periphery. 
It is featherwayed on the driver shaft, so that it will 
slide up and down as the shoes and dies wear, and 
through the driver passes three seven-eighths inch 
steel set screws, with jam nuts, under the flange of the 
collar, so that the collar will move up and down with 
the driver, thereby preventing the driver and muller 
from swinging out of their proper course. The collar, 
being a separate piece, can be readily renewed when 
necessary. 




WASHBUBN'S ADJUSTABLE COLLAB FOB FAN DBIVEBS. 
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Untidiness and Ruin In Shops. 

Whether it is that untidiness leads to ruin or that a 
manufacturer who is losing money has not the moral 
stamina to keep things in trim, thrifty shape is a hard 
matter to determine, but true it is that untidiness in 
the shop and office and ruin are such close friends that 
they are ordinarily seen together, and the sight of one 
suggests the other. We have often seen men of rare 
industry, judged by their hustling manner, who would 
spend much time each day looking for tools they had 
forgotten where they left, stumbling over piles of stray 
castings left under the lathe or piled on or under the 
bench, or pawing those castings over for a piece some- 
where in this pile or that, when it ought to be in a 
place by itself, going from tool to tool or bench to 
bench to find or borrow a drill or wrench or hammer or 
block, when there should be just one place to find the 
desired article. And when the articles are found, he 
never thinks of returning them to their proper place. 
In fact, there will be no " proper place " for tools in 
such a shop, and the next man who wants them will go 
on the same hunting expedition about the shop. Such 
a shop will always have black and dirty walls and ceil- 
ing, with windows splattered with dirt and decorated 
with cobwebs, notwithstanding that the light is 
so bad that careful work is rendered impossible or 
tedious of accomplishment, when a few pence worth of 
lime and a brush would whiten the walls and ceiling, 
and greatly improve the light, and so expedite and im- 
prove the work. Money and time are lost and ruin in- 
vited by a neglect of these things. 

But the greatest loss experienced by this deplorable 
and needless state of things is in the morale of the 
shop. Workmen compelled to work in a dingy, ill- 
kept, and ill-lighted shop will suffer loss of ingenuity, 
loss of ambition, loss of self -respect and respect for their 
employer and his interests. If they are forced to work 
at disadvantage the stimulus to activity and ingenuity 
suffers a gradual decay, and no one will pretend to 
deny that this decadence on the part of the workman 
is not a direct money loss to the proprietor. 

Tidy workshops stimulate manliness aud ingenuity 
on the part of workmen, and right here may be found 
the profit on the year's business, or if neglected the 
year's losses. There are plenty of establishments, east 
as well as west, which, by a careful attention to these 
matters — which they regard, in fact, as non-essential — 
could easily increase the efficiency of their workmen 10 
per cent, and that per cent would determine the differ- 
ence between a profit and a loss. — The Pottery Gazette. 



An English Mummy. 

A tomb has recently been opened in Canterbury 
Cathedral, for the purpose of discovering which of the 
archbishops it is whose body it contains. This is 
known to be one of three : Theobald, who died in 1139; 
Hubert Walter, who died in 1204 ; and Stephen Lang- 
ton, who died about 1227. The investigation has not 
settled the point in dispute to the entire satisfaction of 
everybody ; but the Society of Antiquaries in London 
have decided that the evidence is in favor of the body 
found in the tomb being that of Hubert Walter, who 
died in 1204, or nearly seven hundred years ago. The 
body found in the tomb, though it has been lying there 
nearly or quite seven hundred years, was in an ex- 
tremely offensive condition ; the smell arising from it 
was quite sickening, and unmistakably that of corrupt 
humanity. A number of articles of great antiquarian 
interest were found in the tomb and removed to the 
cathedral library. Most of them were in an excellent 
state of preservation. They were a. silver chalice and 
paten as good as new, the archbishop's pastoral staff, 
a gold ring with large emerald having a curious device, 
silk boots ornamented with gold thread and garnets, a 
yellow silk miter, and embroidered stole. 

It appears to be easier to identify the remains of a 
distinguished personage of Egypt, who died four thou- 
sand years ago, than that of an English prelate dead 
for only seven hundred years. It might not be a bad 
idea to engrave upon the interior of the sarcophagus 
the name of the deceased. 



AN IMPHOVED CAB COUPLING. 
The accompanying illustration represents a device 
designed to automatically couple cars, and with which 
they may be disconnected from the side or roof, while 
affording means of connecting cars by a link and pin 
attachment in case of accident to the improved device. 
The drawhead cavity is divided by a partition wall, 
and the hook bar is pivoted in the smalbr compart- 
ment, on a transverse bolt which passes through both 
compartments. The lower wall of the drawhead at its 
front end has a downwardly and outwardly curved lip, 
producing a guiding incline for the entry of the hook 
bar of a similar coupling. In front of the bolt on 



British Patents In 1889. 
According to the report of the Comptroller-General 
of the Patent Office for the past year, which has just 
been issued, the number of applications for patents in 
1889 was 21,008, as against 19,103 in 1888 ; so that in the 
single year the number increased by nearly 10 per cent. 
The number of applications from the United Kingdom 
was as follows : England and Wales, 14,598 ; Scotland, 
1,030 ; Ireland, 362 ; Channel Islands, 22 ; Isle of Man, 
7 — or a total of 16,019. The total number from British 
colonies and possessions was 343, of which Canada 
takes the largest number — 100. For Europe there 
were 2,729 applications, of which Germany sent 1,336 
and France 667 ; from Asia, 26 ; from Africa, 15 ; from 
America 1,875, of which the United States sent 1,857 ; 
and the Sandwich Islands, 1. The balance sheet shows 
that the receipts from fees amounted to £151,794 ; 
while the sale of publications brought £6,278. The 
total receipts (including the fees received for designs 
and trade marks) amounted to £172,820 ; the expenses 
to £79,286. The surplus for the year was £93,534. 




WILLIAMS ft EDELSTON'S CAB COUPLING. 

which the hook bar is pivoted, and nearer the bottom 
wall of the drawhead cavity, is journaled a rock bar, 
adapted to engage and vibrate the tripping blocks, as 
shown in the small view, one of these blocks being lo- 
cated in each of the compartments, whereby a limited 
oscillation of the rock bar will simultaneously elevate 
both of the tripping blocks sufficiently to release the 
hook bars of the engaged couplings. On the project- 
ing end of the rock bar, at one side of the drawhead, is 
a rock arm having a chain connection with a depend- 
ing pull bar supported near the roof of the car by slid- 
ing engagement with a bracket plate, there being also 
connected to this chain a horizontal lever pivoted on 
the end of the .car, whereby the rock bar may be vi- 
brated from either the top or the side of the car. The 
drawhead is vertically perforated near its front end to 
receive a coupling pin, thus providing means for the 
use of the ordinary link and pin coupling. 

For further information relative to this invention 
address the patentees, Messrs. John J. A. Williams, No. 
132 Fourth Street, and George J. Edelston, No. 617 
Canal Street, New Orleans, La. 

■ ♦ ■ « • ♦ — — — — - 

IMPROVED CEMENT BINES, WASHTUBS, ETC. 

The invention herewith illustrated, patented by Mr. 
John Moore, provides a novel manner of making wash- 
tubs, sinks, and other vessels of cement in combination 
with metal strips and woven wires, the wires being em- 
bedded in the cement to give strength and durability 
to the whole structure. The metal skeleton or frame 
consists of a continuous metal cap strip, which forms 
an outside protector to the rim or top of the vessel to 
keep the cement from being chipped. The cap strip is 
preferably made of a flat strip of pliable metal bent or 
doubled under on its opposite edges to give additional 
strength and present a good edge finish. The wire net- 
ting embedded within the cement is permanently sol- 
dered or fastened to the cap strip at the upper portions 
of the wires on opposite sides of the vessel, the wires be- 




ing united below or at the bottom of the frame by 
doubling or twisting them around one another, or 
otherwise, the entire frame being thus compactly held 
together for the running of the cement about the 
wires. 

For further particulars relating to this invention ad- 
dress the Union Granite Co., Guttenburg P. O., Union 
Township, Hudson County, N. J. 



Furniture Beetles. 

In the entomological part of the forty-first annual 
report of the trustees of the New York State Museum of 
Natural History, lately published, reference is made to 
the statements which have been advanced as to the 
long imprisonment of beetles within furniture. The 
writer suggests that when such cases occur the condi- 
tions may bring about a lethargic state, in which res- 
piration and accompanying phenomena are almost or 
entirely suspended through the complete exclusion of 
air (a hermetic sealing) by the rubbing, oiling, varnish- 
ing, or other polishing which the furniture has under- 
gone. As an instance of prolonged vitality, he quotes 
an extract from the third report on the insects of New 
York, by Dr. Fitch. In this passage Dr. Fitch says : 

" In 1786, a sou of General Israel Putnam, residing in 
Williamstown, Mass., had a table made from one of 
his apple trees. Many years afterward the gnawing of 
an insect was heard in one of the leaves of this table, 
which noise continued for a year or two, when a large 
long-horned beetle made its exit therefrom. Subse- 
quently, the same noise was heard again, and another 
insect, and afterward a third, all of the same kind, 
issued from this table leaf — the first one coming out 
twenty, and the last one twenty-eight, years after the 
tree was cut down." 

The evidence before Dr. Fitch convinced him that 
the insect was the longicorn beetle Cerasphorus baltea- 
tus, now known as Chion cinctus (Drury).— Nature. 



MOOSE'S CEMENT SINES, WASHTUBS ETC. 



An Old University. 

The celebration of the six hundredth anniversary of 
the foundation of the University of Montpellier has 
been, according to Nature, most successful. All the 
great technical schools of Paris and the French 
provinces were represented, and deputations from 
many foreign universities were present. The proceed- 
ings began on May 22, when there was a great recep- 
tion in the university hall. M. Chancel, the rector, 
welcomed the guests, and Professor Tedenat sketched 
the history of the university and its most celebrated 
professors. On the following day M. Carnot arrived. 
The delegates of foreign universities, followed by those 
of the great French schools, marched from tbe Univer- 
sity to the Prefecture to be presented to the President of 
the republic, and if we may judge from a description by 
a correspondent of the Times, the procession must have 
been a remarkably interesting spectacle, the French 
and foreign professors being in robes of the most varied 
colors. The pavement and balconies along the route 
were crowded by men, women, and children. After the 
ceremony at the Prefecture the company proceeded to 
a park overlooking the town, commanding a view of 
the Cevennes on one side and the Mediterranean on the 
other. Several speeches were delivered under an awn- 
ing. The rector of the university thanked the presi- 
dent for having honored the celebration by his pre- 
sence. M. Croset gave a history of the university, and 
dwelt on the great trade of Montpellier in the middle 
ages, and its relations with the Arabs and Jews. Its 
most flourishing period, he said, was from the twelfth 
to the fourteenth century, and Petrarch spoke of it as 
a kind of ideal university. It made special progress in 
studies based on the observation of nature. The dele- 
gate of Bologna, the most ancient university repre- 
sented, thanked M. Carnot for his reception of the 
foreign delegates. M. Bourgeois, Minister of Educa- 
tion, in a much applauded speech, said the government 
recognized the justice of the desire expressed by Mont- 
pellier and the other great schools to resume the name 
of university and the privileges associated therewith, 
and the question would shortly be discussed in the 
Chamber. We may specially note that the later pro- 
ceedings included the presentation of an address by 
French men of science to Prof. Helmholtz, who repre- 
sented the University of Berlin. 

: « i n > 

Automatic Photographing machines. 

A curious development of the " nickel (or penny) in 
the slot machine " has appeared in England. It is pro- 
posed to erect automatic photographing machines, cor- 
responding in a general way to the other machines of 
this class for weighing, selling candy, etc., with which 
the public is now familiar. In the photographic ma- 
chines a penny is placed in a slot, the person stands in 
front of a lens for about five seconds, being notified by 
the ringing of a bell when to cease posing. By the 
mechanism the plate is developed and fixed, and in 
forty-five seconds the photo is passed out to the pur- 
chaser. A second slot for halfpennies delivers a frame 
when one coin is dropped into it. It is claimed that 
the profit on each photograph is over one halfpenny. 
The chemicals used are a secret, and it is largely owing 
to their low cost that the figures given can be realized 
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The Principal Discoveries and Invention* of the 
Present Century. 

The following is a chronological resume of the prin- 
cipal discoveries and inventions of our century : 

Electricity especially has been put under contribu- 
tion by the inventive genius of our investigators. At 
the moment that we were entering upon the nineteenth 
century, Volta had just invented the electric pile (1789). 
In 1830, Oersted, the Dane, discovered magnetic elec- 
tricity, the laws of which were soon determined by 
Ampere, and, in the same year, Arago discovered the 
principle of electric telegraphy, which was afterward 
improved by Morse, in 1888, and by Breguet, in 1845, 
etc. 

In 1848, Bunsen, a German, invented a new electric 
battery, and two years afterward Elkampton and Ruolz 
discovered electro-metallurgy. 

Along about 1832, Faraday discovered electrical in- 
duction, upon the principles of which Rhumkorff, the 
German, established the coil that bears his name. 

In 1854, Bourseul discovered the principle of the tele- 
phone, which was improved by Reiss in 1860, and after- 
ward by Bell, and especially, since 1876, by Edison, 
who also, at about the same epoch, improved the pho- 
nograph, the first idea of which belongs to Leon Scott, 
a Parisian proofreader, who suggested it in 1856. 

Between 1841 and 1878 are embraced the discovery of 
and improvements in electric lighting, and along about 
1881 the French engineer Deprez conceived the idea of 
transmitting any sort of motive force to a distance by 
means of an electric wire. 

While waiting, then, until the fairy electricity shall 
have dethroned steam, let us register what has been 
accomplished through the latter : The establishment 
of railways after the manufacture of powerful locomo- 
tives had been rendered possible (1832) by the inven- 
tion of the tubular boiler by the French engineer 
Sequin (1828), and then the establishment of steamers, 
to which, as long ago as 1838, was applied the screw 
invented by Dallery, of Amiens, in 1803. 

While we are on the subject of the methods of loco- 
motion, let us say that aerostation likewise has made 
great progress, although the last word will not have 
been said in regard to this until the question of the 
steering of balloons, which has taken a long step in 
advance through the experiments of Messrs. Krebs and 
Reuard, has been absolutely solved. 

Cork jackets have been improved, and, at the pre- 
sent time, there is a great deal being said about sub- 
marine boats, like that of the inventor Goubet, -whose 
wonderful experiments a short time ago astonished the 
spectators- assembled at the roadstead of Cherbourg. 

In an absolutely different line of ideas, let us men- 
tion the silk loom invented by Jacquard between 1790 
and 1801 ; the Davy lamp, which dates back to 1815, 
and which has rendered mine accidents less frequent ; 
the sewing machine, for which Thimmonier, of Ample- 
puis (Rhone), took out a patent in 1830, and which, 
since improved by the American inventors, Walter, 
Hunt, Howe, Singer, Seymour, etc., and by the French- 
men Maquaire, Hurter, and Hantin, etc., and to some 
extent also by'the mechanics of all countries, has come 
into so common use ; and, finally, the rotary cylinder 
press, invented by Marinoni in 1867, and which prints 
40,000 copies of a newspaper per hour. 

In optics, Fresnel, along about 1820, improved light- 
houses through the use of lenses that now bear his 
name, and in 1829 Niepce and Daguerre invented pho- 
tography. We shall some day return to the history of 
this admirable discovery and the chronological series 
of improvements that have been introduced, but for 
the present let us recall that one of the last of these in 
date is instantaneous photography, that is to Ray, the 
possibility of obtaining an image in 7 ^ and in Tl Vff of 
a second even, according to a report read by Mr. Marey 
to the Academy of Sciences in 1882. 

In agriculture, Doinbasle, in 1822, improved the plow, 
in recent years the English, and especially the Ameri- 
cans, have conceived the idea of applying steam to the 
operation of all agricultural machines — plows, s.eed 
planters, mowers, etc. ; finally, Messrs. Remy and Gehin, 
taking up an idea that Jacobi, a German monk, con- 
ceived during the last century, developed the science 
of pisciculture, which Mr. Coste has succeeded in ex- 
tending along our coasts. 

A certain number of discoveries have been made in 
the line of chemistry : In 1811, Gay Lussac discovered 
iodine, in 1826 Balard discovered bromine, and in the 
following year Wohler obtained aluminum, which, 
later on, Sainte-Claire-Deville succeeded in manufac- 
turing in a purer state and at a lower cost. Finally, 
we may mention Chevreul's and Berthelofs discoveries 
in organic chemistry, and those of Boussingault and 
Pnyen, who created organic chemistry, and then the 
labors of Claude Bernard in physiology and those of 
Pasteur on ferments, microbes, and' viruses. 

Thus, while certain savants endeavor, through sci- 
ence, if not to diminish the number of troubles that 
afflict poor mankind, at least to lessen the effects of 
them, other men seek methods of destroying people. in 
the most rapid manner, when occasion occurs. Diplo- 
mats and politicians justify the researches of these 
men by constantly repeating that in time of peace 



it is necessary to prepare for war. Let us accept their 
dictum, and since, even in our century, savants and 
artisans can attend to their labors only under the pro- 
tection of guns, let us record the improvements in 
modern artillery by the German Krupp and the 
Frenchmen Reffye and De Bange, and the improve- 
ments in the rifle by Dreyse, Mauser, Remington, and 
Lebel. Let us not forget the invention of smokeless 
powder nor the use of new explosive substances (such 
as gun-cotton, dynamite, panclastite, roburite, etc., 
each more terrible than the other) in the manufacture 
of frightfully destructive weapons, such as bombs, 
shells, and the torpedo of more recent invention. 

All these discoveries have an importance which, it is 
true, varies in degree, but it seems to us very difficult 
to classify them according to im portance ; at all events, 
it is not we who shall endeavor to do it. 

Our readers already suspect us of having a marked 
predilection for certain of these discoveries, and if, in 
such a classification, we should chance to place pho- 
tography, for example, upon a par with telegraphy 
and telephony, railways and submarine boats, phono- 
graphy and vaccine virus, they would perhaps accuse 
us of taking sides. — La Science en Famille. 
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Venomous Spiders.* 

It does not seem to be generally known that spiders 
are provided with a poison of a very active nature, the 
effects of which are similar to those produced by snake 
poisons. It is true that the spiders found in England 
are small and quite harmless to man ; but it is probable 
that some poisonous fluid is secreted in the mandibles 
of all spiders — even the bite of the common house 
spider (Tegenaria domestica) is quickly fatal to flies 
and other insects on which it preys. Spider poison ap- 
pears to have special effects on certain insects, and the 
largest flies are not always the least affected by it. In- 
sects over which spider poison has but little influence 
are usually left meshed in the web to struggle until ex- 
hausted before the spider attempts to devour them. 
When a fly is bitten by a spider, its whole body seems 
seized by violent convulsive twitchings, and death 
generally occurs after a few minutes. The spider's 
poison issues from a sac and duct at the base of its 
mandibles. It closely resembles the venomous matter 
secreted by scorpions, and is a transparent fluid, con- 
taining traces of formic acid and albumen. There 
seems to be nothing characteristic in its microscopic 
appearance. When it is collected from the poison 
glands of several spiders and dried, it will retain its 
physiological properties for many years, and even after 
it has been subjected to a boiling temperature its 
properties are not destroyed. The spider is provided 
with a most effective apparatus for injecting its poison, 
consisting of modified mandibles, called falces, the last 
joint of which has a hard curved fang, with a fissure 
near the point. The muscles used in closing the mandi- 
bles also press upon the poison gland, causing the 
poison to be expelled through the fissure into the 
wound, and thence into the circulation of the victim. 

The reader should watch a common house spider spin 
its web. Its seems to take pains, before beginning, to 
select a spot where there are chances of obtaining 
plunder and where it will be secure. It then discharges 
a little drop of glutinous fluid, and creeps up the wall, 
joining the thread from one wall to the other. The 
first thread thus formed is drawn tight, and fixed at 
each end with other threads. It is u pon this outer 
thread that the durability of the whole fabric depends. 
The web's foundation completed, the spider next 
makes a number of threads parallel to the first, and 
then crosses them with other threads, the sticky sub- 
stance of which they are formed serving to bind them, 
when newly made, to each other. It now commences 
to double and treble the threads that border its web, 
securing the edges as it does so. Lastly, it forms a 
kind of tunnel with webbing ; this is to serve as a re- 
treat, where it can conceal itself from its enemies and 
also from its prey, and is generally placed in the angle 
of the walls. When the spider's work is done, it often 
happens that the approach of some large animal or the 
passage of the housemaid's broom will destroy in a 
minute the labor of days. In this case, as soon as the 
danger is passed away, the spider patiently begins to 
repair the web. For this purpose the spider is pro- 
vided with a store of the glutinous matter of which the 
web is made. When possible, the spider prefers the 
mending business, as it is only provided with a limited 
quantity of glutinous matter, and when this is exhaust- 
ed it probably cannot be renewed. Old spiders, which 
have neither web nor the materials to make one, often 
hunt about to find out the webs of other spiders, 
younger and weaker than themselves, with whom they 
venture battle. The invader generally succeeds, and 
the younger spider is driven out to make a new web, 
and the old spider remains in possession until a strong- 
er spider invades the web and drives it out. When 
thus dispossessed, the spider seldoms ventures another 
attack, but tries to subsist upon the few insects that 
may fall accidentally into its clutches, and eventually 
dies of hunger. 
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The well-known tarantula is one of the largest, but 
by no means the most venomous, species of spiders 
found in Europe. It belongs to the mining section of 
the family termed Lycosidoe or wolf spiders, and at- 
tains a length of three-quarters of an inch. The taran- 
tula's body is covered all over with down, chiefly of an 
olive dusky brown color. The upper border of the 
thorax and the outline of the eyes are yellow, and the 
back of the abdomen is marked with a row of trian- 
gular dark spots with whitish edges. Their eight eyes 
are arranged in three transverse rows, the front row 
containing four small eyes, while behind there are two 
pairs of larger eyes. During the summer months the 
tarantula, while creeping among the corn, bites people 
employed in the fields, but the bite, though painful, is 
seldom dangerous. Dr. Zangrilli, an Italian naturalist, 
who has had many opportunities of observing people 
bitten by this spider, says that soon after the occurrence 
the part bitten becomes deadened, and in a few hours 
there are slight convulsive shiverings, cramps of the 
muscles, spasm of the muscles of the throat, followed 
by vomiting and a three days' fever. Recovery gen- 
erally follows after copious perspiration, but in one 
case there was tetanus and death on the fourth 
day. 

The tarantula is common in Spain, Southern France, 
and Italy, occurring in great numbers in Apulia round 
the town of Taranto ; it has been found in Asia, and 
also in Northern Africa. The tarantula is to be found 
in dry places, partly overgrown with grass, and fully 
exposed to the heat of the sun, living in an under- 
ground passage which it digs for itself, lining it with 
its web. These passages are round in section, and 
sometimes quite an inch in diameter, often extending 
to the depth of a foot or even more below the surface. 
This spider is very quick in its movements, and eager 
in the pursuit of its prey ; it waits only to kill one 
victim before it darts upon another, and it has been 
known to allow itself to be carried into the air by a 
large fly that it has attacked, rather than relinquish 
its hold. The female tarantula lays from nine hundred 
to a thousand eggs in a season, and shows considerable 
maternal care. When the number of eggs she has 
brought forth have remained for an hour or two to dry 
after exclusion, she prepares to make a bag for them. 
For this purpose she spins a web and lines the inside 
with down which she plucks from her breast. Within 
the bag, which is almost as thick as paper, the eggs are 
deposited, and it is then fastened, by means of the 
glutinous fluid she secretes, to the end of her body. 
The female tarantula has never been known to abandon 
her offspring until they are able to take care of them- 
selves. She hatches two broods in the year, in 
spring and autumn, and has been known to hatch 
three. The eggs are not adherent to each other in the 
cocoon. When the young ones are excluded from their 
shells within the cocoon, they remain in this confine- 
ment until the female, instinctively knowing their ma- 
turity, bites open the bag and sets them free. The 
young of web-making spiders after leaving the egg im- 
mediately commence weaving, but the young tarantula 
(leading a vagrant life, and having no web), being in- 
capable of protecting themselves, remain for about a 
fortnight with the mother, giving rise formerly to 
a belief that they derived their nourishment from her 
body. _-^. 

Railroad Building In Jamaica, 
Since the first of the year things have changed con- 
siderably in and about Porus. Then work on the rail- 
road had not been begun ; now upward of a thousand 
negroes are at work, and in consequence yams, the sta- 
ple article of food, have gone up in price. The first 
section of two and a half miles is approaching comple- 
tion, and work is under way on the second section. A 
number of bridge and culvert abutments are up, built 
entirely of concrete. It would strike a person ignorant 
of the country as rather strange to see so many water- 
ways staked out in places, not only where there are no 
streams, but where the work is actually delayed for lack 
of water to mix the concrete. The rainy season that is 
coming on will tell a different story. The mild man- 
ner of " driving" laborers, and the bland and uncon- 
scious manner of receiving thed riving, afford a striking 
contrast to railroad methods in the United States ; as 
does also the way in which material is handled. Carts 
are dispensed with. Men fill square boxes, which 
women, for the greater part, carry off on their heads 
and empty. The carrying of things on the head is 
here reduced to a science. Everything, from a suck- 
ing pig tied on a board to a can of water, is so carried. 
The negro who carries the transit instrument in the 
field at first, in t.ie most matter-of-fact way, lifted it to 
his head. The water boy carries a 30 or 40 pound can 
of water thus over rocks, where others are of ten in- 
clined to crawl. World's Fair preparations for 1891 are 
going on, notwithstanding the opinion of many that it 
will be premature. Efforts will be made to interest 
American exhibitors. American road wagons, to take 
the place of the clumsy mule drays used here, could be 
exhibited with advantage; as could machinery for 
preparing fiber for rope from plants with which the 
island abounds.— N. Y. Tribune. 
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THE BERLIN ELECTRICAL WORKS. 

There has, unquestionably, been greater improve- 
ment in electric lighting during the latter half of our 
century than in any other department of technology, 
says the lllustrirte Zeitung, for which we are indebted 
for this description and engraving, and this improve- 
ment has given us a source of artificial light which can- 
not be surpassed, for electric light ranks next to sun- 
light. Assuming that the part taken by German 
science and German invention in the development of 
electricity as a practical means of lighting is well 
known, we will speak here only of the plant that sup- 
plies electric light to the German capital, which stands 
in the first rank of the cities of the world. 

Five years ago the Edison-Gesellschaft, now the AU- 
gemeine-Elektricitatsgesellschaft, erected a little plant 
for 2,000 lamps at No. 85 Friedrickstrasse. When 
the Allgemeine-Elektricitatsgesellschaft obtained per- 
mission from the city to use the streets for laying elec- 
tric cables, a second central station was built in Mark- 
grafenstrasse, which was much larger than any similar 
plant. It had a capacity of 1,000 steam horse power. A 
third small station, with three engines of 270 horse 
power each, was erected in Mauerstrasse, but in 1887 
three more engines of 300 horse power each had 
to be added to the plant at this station. In the 
beginning of 1888 the station in Markgrafenstrasse 
was found to be too small, and had to be enlarged by 
the addition of four steam engines of 300 horse power 
each. Then a fourth, a fifth, and finally a sixth sta- 
tion were erected, and they were each provided with 
vertical engines of 1,000 horse power. The electric 
light machines, dynamos of the newest type, were sup- 
plied by the firm of Siemens & Halske. Bach of these 
machines, the ring armature of which has a diameter 
of from 2% t° 3 meters, supplies electricity for incan- 
descent lamps of 90,000 candle power ; that is, about 
6,000 lamps of 15 candle power each. 

Our illustration shows the above mentioned central 
station in Markgrafenstrasse, the building of which, on 
account of the expensive situation of the ground, is 
carried up high as possible, instead of being spread 
out. The engines are built like hammer machines, and 
are of the compound system, with two cylinders placed 
one above the other. The tubular boilers are in the 
story above the engines. The dynamos are coupled 
directly to the shafts of the steam engines, thus avoid- 
ing a complicated system of belting. In order to allow 
for driving the dynamos in this direct manner, they 
had to be arranged for a much smaller number of re- 
volutions than had been customary, and therefore 
they were constructed to deliver, the required electric 
current while operating at the rate of 85 revolutions 
per minute. 

A very important part of the plant is the switching 
apparatus, with the switch board. By means of the 
levers of this apparatus the different groups of lamps 
are brought into the circuit or cut out, as is desired or re- 
quired, while the measuring and controlling apparatus 
attached to the switch board permits an oversight of 
the supply of the current delivered by the dynamos to 
the different sections of the system. Other apparatus 
serve for equalizing the current in the network of wires, 
for testing the insulation of the conductors, etc. 

The electricity produced by these dynamos is first 
carried by heavy copper conductors to the switch 
board, and from there to the cable vault, from which it 
is carried to the street conductors. These street con- 
ductors, which are embedded sufficiently deep below 
the pavement, consist principally of cables, the twisted 
copper wires of which are properly insulated, incased 
in lead pipes, and then protected from external injury 
by iron bands. 

The driving power of the entire electric plant of Ber- 
lin will amount to 18,000 horse power, when the cen- 
tral stations are completed, which corresponds to an 
addition of 200,000 lamps, that will have a lighting 
power equal to 25 per cent of all the gas lights in 
Berlin. 
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Till. 

Tin, which every one knows, but which few, except 
men of science and metallurgists, are acquainted with, 
is one of the most precious and most interesting metals. 
After gold and silver, it is intrinsically the most pre- 
cious of those in use. It is nearly of the same color 
and almost as bright as silver, but has less resistance 
and is less valuable, When warmed by friction, it has 
a pronounced odor and taste. When it is bent, the de- 
rangement of the crystals of which its mass is formed 
causes it, without any fracture taking place, to emit a 
peculiar sound which metallurgists call its cry, and by 
means of which an expert can nearly determine its de- 
gree of purity. The places where tin is produced are 
few, scattered sparsely over the surface of the globe, 
and it disguises itself under the form of a blackish 
mineral which, to the profane eye, gives no sign of the 
treasure that is within it. 

One of the richest as well as most ancient tin mining 
districts is in the Malay Peninsula, the Golden Cher- 
sonesus of the ancients. The name of the province, 
Perak, signifies silver, but it is peculiarly the province 
of tin. The use of tin dates from extreme antiquity. 



Homer mentions it as kassiteros, in the descriptions of 
the arms of his heroes. Herodotus speaks of the British 
Islands as the Kassiterides. The Phenicians obtained 
the tin which they furnished to the ancient world 
chiefly from those islands, but partly also from Gaul 
and the Iberian Peninsula. Before the Phenicians and 
the Greeks, however, the Chaldeans knew this metal 
under the name of kastira. The most ancient docu- 
ment in which a mention of it has been found is proba- 
bly a hymn to the fire, which M. Oppert has translated 
from the Acadian language, a tongue the knowledge of 
which has been recently revived from cuneiform docu- 
ments. Tin was designated in them, five thousand 
years ago, as analcu. 

The Biblical text in the book of Numbers in which 
Moses names tin in the enumeration of the metals is 
therefore comparatively modern, for it is of fifteen 
hundred years later date than the hymn to the fire. 
Even more definite than these texts is an Egyptian 
statuette in bronze (an alloy of tin) of the age of the 
pyramids, or 3,600 years B. C. Let us return to our own 
age, and see what is the present annual production of 
tin. In a recent book on the Industries of the Nether- 
lands, M. De Ramaix gives as the production of the 
Dutch East Indies 10,000 tons, of Cornwall 8,000 tons, 
and of Australia 7,000 tons, in all 25,000 tons. These 
figures show that the English mines have fallen off 
since the days of the Phenicians, when Cornwall was 
the principal center of production. They have been 
left behind by the Dutch East Indies, and will soon be 
overtaken by Australia, if the number, 7,000 tons, given 
as the present production of its mines, is not exagger- 
ated. 

Saxony and Bohemia, which still figure in the cyclo- 
pedias as sources of tin, are not mentioned in M. De 
Raiuaix's estimate. A graver omission is that of the 
Malaccan mines, which I have mentioned as the most 
ancient, and also perhaps the most productive. Ac- 
cording to Mr. Patrick Doyle's Tin Mining in Larut 
(London, 1879), the Malay states of the Malaccan Pen- 
insula exported to Penang in 1877, in round numbers, 
2,500 tons of tin, and the Siamese states of the same 
country 7,000 tons, making 9,500 tons in all. From per- 
sonal information, I estimate the exportation from the 
single Malay state of Perak, in 1881, at 6,139 tons. The 
production of the Peninsula having grown steadily 
since 1876, I believe I can assert that it now takes the 
lead among tin-producing countries, and that the 
world's total present annual production of this metal is 
not less than 45,000 tons. Yet this production is hardly 
sufficient to supply the needs of existing industry, for 
the price of tin before the crash in copper, by which it 
was also affected, had reached the high figure of $800 a 
ton. — Popular Science Monthly. 



Oilcloth. 

The body of oilcloth is what is called burlaps, made 
of jute and imported from Scotland. This coarsely 
woven fabric is limp, and is stiffened by being passed 
through a mixture of starch and glue and over hot 
rollers, coming out, it might be said, laundried. It is 
then ready for the paint machine, where it is given the 
body. There are four qualities of oilcloth, depending 
on the number of body coats of paint. That which is 
to be the best quality receives five or six coats ; the 
poorer grades, a less number. The cloth, in pieces 
twenty-five yards loug by two yards wide, is dried in 
racks which are constructed in tiers of twenty. The 
factory has a rack capacity of 11,000 square yards. 
The thickness of each coat of paint is governed by a 
steel knife, in manipulating which a workman becomes 
so proficient that he can tell nearly to the pound what 
a piece of cloth will weigh when the coating process is 
completed. Three men at a paint machine can turn 
out in a day one hundred pieces containing fifty square 
yards each. The operation of coating the first quality 
cloth occupies a 'veek, as each coat requires twenty- 
four hours in which to dry. It is then sent to the rub- 
bing machine, where surfaces coated with glue and 
sand pass rapidly over the side which is to be printed, 
ridding it of all irregularities. The better qualities are 
afterward given another coat of paint, when they are 
ready for the printers. This is the most interesting 
part of the operation. For every color in the pattern 
to be transferred to the oilcloth there must be a block. 
These blocks come from Maine. They are about two 
inches thick, two feet square, and are composed of 
several layers of wood. The surface to be used is of 
maple, crossed and recrossed by narrow grooves, which 
form a surface of small squares, 144 of them to the 
square inch. Those squares look like, and are in 
reality, so many pegs. Where the pattern is desired 
to show, the pegs are left standing, those on the por- 
tion of the surface which is not to be printed from 
being cut away. The styles in pattern change twice a 
year. Some are designed in Utica, and others come 
from Philadelphia and New York. Some patterns 
containing many colors require from twenty-five to 
thirty blocks, and consequently that number of impres- 
sions, to reproduce the design. Rug patterns are the 
most difficult to make, as it requires different blocks 
for the corners, sides, and the center. The priating is 
done on the top floor, bo that the oilcloth can hang for 



a distance of fifty feet to dry. Each printer has a table 
with eight pads, on which he smears his colors. Press- 
ing a block to the pad containing the required color, 
he transfers it to the surface of the cloth, using hand 
pressure only. Having done this with every block, as 
each transfers but one color, and consequently but a 
small portion of the complete design, he has finished 
about four feet square of printing, and goes about 
repeating the operation on another portion of cloth, 
and so on. Two men generally work at a table, and 
can turn out from 100 to 150 square yards of oilcloth a 
day, when printing seven or eight color patterns. The 
paint used is similar to the ordinary house paint. 
When the printing is completed, another block is 
pressed on, which gives the embossed surface, of which 
there are two kinds, pin and line finish. The wet 
cloth then hangs from the loft for a week, when by an 
ingenious mechanism it is transferred to the drying 
room, where for another week it remains in a tempera- 
ture of 130 degrees. The door to this dry room is fifty 
feet high, allowing that length of oilcloth to be passed 
through without rolling or bending. Coming out, it is 
varnished, three men, with the aid of a machine, var- 
nishing 6,000 yards a day. Next it is trimmed and the 
cloth is ready to be shipped. — American Analyst. 
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Cautions Tor Young men. 

Mr. Andrew Carnegie gives the following advice, in- 
tended for young men, but which older men may heed 
to their advantage : 

" There are three great rocks ahead of the practical 
young man who has his feet upon the ladder and is be- 
ginning to rise. First, drunkenness, which, of course, 
is fatal. There is bo use in wasting time upon any 
young man who drinks liquor, no matter how excep- 
tional his talent. Indeed, the greater his talents are, the 
greater the disappointment must be. I do not mean 
by drinking liquor, the taking of a glass of beer or wine 
at meals. It is not necessary for a man to be a total 
abstainer in order to be temperate. The rule should 
be : Never enter a barroom and never drink liquor ex- 
cept at meals. 

" The second rock ahead is speculation. The busi- 
ness of a speculator and that of a manufacturer or man 
of affairs are not only distinct, but incompatible. To 
be successful in the business world, the manufacturer's 
and the merchant's profits only should be sought. The 
manufacturer should go forward steadily, meeting the 
market price. When there are goods to sell, sell them ; 
when supplies are needed, purchase them, without re- 
gard to the market price in either case. I have never 
known a speculative manufacturer or business man 
who scored a permanent success. He is rich one day, 
bankrupt the next. Besides this, the manufacturer 
aims to produce articles, and in so doing to employ 
labor. This furnishes a laudable career. A man in this 
avocation is useful to his kind. The merchant is use- 
fully occupied distributing commodities; the banker 
in providing capital. 

" The third rock is akin to speculation — indorsing. 
Business men require irregular supplies of money, at 
some times little, at others enormous sums. Others 
being in the same condition, there is strong temptation 
to indorse mutually. This rock should be avoided. 
There are emergencies, no doubt, in which men should 
help their friends, but there is a rule that willkeepone 
safe. No man should place his name upon the obliga- 
tion of another if he has not sufficient to pay it with- 
out detriment to his own business. It is dishonest to 
do so. Men are trustees for those who have trusted 
them, and the creditor is entitled to all his capital and 
credit. For one's own firm, ' your name, yourfortune, 
your sacred honor;' but for others, no matter under 
what circumstance, only such aid as you can render 
without danger to your trust. It is a safe rule, there- 
fore, to give the cash direct that you have to spare for 
others, and never your indorsement or guarantee." 



Progress or American Sleel. 

An interesting feature of the recently published sta- 
tistical report of the American Iron and Steel Associa- 
tion is the increasing percentage of steel in the total 
production. About one-third of the bar " iron" now 
manufactured in the United States is steel, so is nearly 
half of the plate and sheet iron, and 40 per cent of the 
cut nails and spikes. The rolled iron product, other 
than nails, only increased 7J4 per cent last year, while 
the rolled steel product, apart from rails, increased 32 
percent. It needs not to say that steel rails are now 
replacing those of iron on all the railroads which are 
efficiently managed. After that change is completed, 
what then ? Will the next reform in order be whole- 
sale substitution of aluminum for the ferric material, 
crowding that out of the way as the latter is displacing 
wood for many structural purposes ? It is not impro- 
bable. Clayismuch more plentiful than iron ore, and 
recent experiments at least indicate it as possible that 
the new metal wiHere long be produced as cheaply per 
unit of volume, if not of weight, as its elder brother. 
Such a change would revolutionize not a few of our 
manufacturing processes, and perhaps some of the 
habits of the civilized human being. — Metall und Eiseu 
Zeitung. 
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A RESIDENCE AT POBTCHESTEE, H. T. 
Our engraving illustrates an attractive country house 
erected for Douglas Sloane, Esq., at Portchester, N. 
T. Dimensions : Front, 47 feet ; side, 43 feet 6 inches, 
not including piazza. Height of ceilings : cellar, 8 feet; 
first story, 10 feet ; second story, 9 feet 6 inches. First 
story to tower and chimney place is built with stone. 
The first story is covered with clapboarding, painted 
dark olive green ; the second story shingled, painted 
tile red. Roof shingled and painted red. The hall (12 
feet wide) is finished in white and gold, and it contains 
an elegant staircase, same finish. The drawing room 
is finished in the " Renaissance " style, provided with a 
large open fireplace, with hearth and facings laid with 
white tiles, an elegant carved mantel, three windows 
at side of fireplace, with transoms, glazed with cathe- 
dral glass. The library is trimmed with cherry, dining 
room oak. The buffet in dining room is a pretty fea- 
ture, with doors glazed with beveled plate glass. The 
kitchen and butler's pantry are wainscoted and trim- 
med with whitewood, finished in the natural. The 
second floor contains four bed rooms, dressing room, 
and bath room, the latter wainscoted with oak and fit- 
ted up complete. Four bed rooms, billiard room, and 
bath room in attic. A cemented cellar under whole of 



their eyes mere cormorants, or blood suckers, that the 
community would be well rid of, and now that it has 
become plainly apparent that something is the matter 
with the American farmer, he is inclined to lay it 
partly to patents and inventors. 

A convention of farmers recently held in the West 
demanded that the rights of patentees in new inven- 
tions should be limited, and the time of their exclu- 
sive privilege shortened. There is among other classes 
of people, also, a disposition to attribute many of the 
real and imaginary evils which afflict us to the same 
cause, but that things would be helped by a curtail- 
ment of the present rights of inventors and patentees 
we cannot believe. 

It is undoubtedly true that patents are in many in- 
stances made use of as a. help in extorting money from 
the public, for which no fair return is made, but it by 
no means follows that relief would bo obtained by 
striking at inventors. Plenty of the most oppressive 
monopolies with which we are afflicted are not founded 
upon patents at all, but would go right on, and flour- 
ish, were all patents abolished. With the facilities 
for forming monopolies which seem to be furnished by 
our social organization, it is difficult to mention any 
features of that organization which may not be made 



him. He will not pay to the inventor and manufac- 
turer of the machine all the advantage which he gains 
by its use, and it is plain that he would not do so, even 
if ihere were but one manufacturer of such machines, 
and therefore no competition, because, rather than do 
this, he will continue to do his harvesting in the old 
way, and will do so until the price at which the ma- 
chine is offered enables him to profit by its purchase. 
The same principle will be found to apply to every 
patented invention. No patent gives to its holder a 
monopoly of any natural substance or product, nor of 
any opportunity for the application of wealth-pro- 
ducing labor which existed before the patent was 
granted. It gives a monopoly of that only which 
before was not in existence, and which men not only 
can.but will do without, unless they can obtain it by a 
payment to the inventor or his assigns of something 
less than the advantage to be gained by its use. 

It must be plain, therefore, that for the privileges 
granted to an inventor by our patent laws, he must re- 
turn more than a full equivalent to the community 
in every case except where his invention passes into 
the hanrts of a company powerful enough to monopo- 
lize its advantages, in which case the thing to contend 
against is the condition which favors the formation of 
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house, and it contains a laundry. The house is pro- 
vided with furnace, electric bells, and speaking tubes. 
The cost was $11,500. Lamb & Rich, New York, archi- 
tects. Our engraving was made direct from a photo- 
graph of the house taken especially for the February, 
1890, Architects and Builders Edition of the 
Scientific American, which number also contains 
the plan views. 



Patents and monopolies. 

There is one great American industry which, though 
it was in a flourishing condition a few years ago, seems 
to have declined, until we hear comparatively little of 
it in these days. This industry had no particular loca- 
tion, but flourished in all parts of the country, and 
was carried on by smooth-tongued individuals, who 
drove about among the farmers, and swindled them in 
various and ingenious ways, too numerous to mention. 
In many of the tricks by which this was done, patented 
machinery of various kinds played an important part, 
though the facility with which the shekels of the 
guileless agriculturist were obtained by tricks involv- 
ing the pretended purchase of chickens and similar 
things showed that machinery or patents were not 
considered by the operators to be a necessary feature 
of the business. Nevertheless, patent rights figured in 
these transactions sufficiently to give many of the 
farmers the idea that the whole patent business was 
nothing more nor less than a gigantic scheme to ena- 
ble sharpers to swindle them. Inventors became in 



a means for increasing the power of monopoly. The 
greatest monopolies have their origin, not in the lack 
of legislation to protect the people, but in legislation 
which is intended to and does actually give an advan- 
tage to one citizen or class of citizens over others. Let 
the farmers and others who complain of the oppression 
caused by patent rights look about them, and see 
who it is that has all the good things of this life.with- 
out performing the least service of any kind in return 
therefor. When they have found these persons, and 
noted the basis upon which their privilege rests, 
there may be less disposition to complain of the com- 
paratively small amounts made out of patented inven- 
tions. For it is always to be remembered that the 
granting of a patent gives a monopoly of the one thing 
patented only, and that thing is a something which 
the world up to the time of the granting of the patent 
has been getting along without, and not only can, but 
will continue to get along without, unless terms can 
be made with the inventor which are mutually advan- 
tageous. The patenting of trie reaping machine did 
not destroy the cradle nor render it any less effective 
as a harvesting implement. Any farmer who chose 
could continue to cradle his wheat, and would actually 
do so, unless he could obtain a reaping machine upon 
such terms as made it advantageous to him. And 
any farmer who chooses can hire men to bind his wheat 
instead of using a self-binding reaper, and every one 
of them will do it unless he can obtain the self-bind- 
ing machine upon terms which are advantageous to 



such monopolies, not the inventor. In fact, it has been 
shown in numerous instances that new inventions con- 
stantly coming into use, and which it is fair to assume 
are stimulated by the security offered by the patent 
office, are the most effective check upon monopolistic 
operations, and gave the best means of successful com- 
petition with them. — American Machinist. 



Tne Deadly Tape Worm, 
More defalcations, more failures, more banks burst 
wide open, more cashiers and trusted managers gone 
to parts known but non-extraditing. What's the mat- 
ter? Tape worm, that's just what it is ! That narrow 
strip of paper that endlessly uncoils and glides out from 
under the ticker ! Sooner or later it fetches them all. 
If we had a controlling or influential interest in an in- 
surance company, and any one connected with it and 
having access to its cash drawer or its bank account or 
its convertible securities should be found hanging over 
one of these clicking devices of the devil, listening 
to its lies about fortunes made in a day, that fellow, 
whether he was president or errand boy, should be 
bounced ! Nobody who is fed upon by this deadly 
parasite, the tape worm of the stock indicator, ought 
for a single day to be suffered to hold a place as cus- 
todian of other people's money. — Insurance. 



It is stated that one grain of pilocarpine in a half 
ounce of vaseline applied to the scalp will prevent 

baldness.— GaillarcPs MedicalJournal. 
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SOKE THINGS IN WIRE. 

There is scarcely a limit to the number of useful and 
ornamental things that can be made from wire. Two 
examples are shown in the engravings, Figs. 1 and 2 
representing respectively front and edge views of a 
newspaper and magazine holder formed of a wooden 
back and wire scrolls ; Fig. 3 showing a small wire 
stand or card receiver having a zylonite top. 

The scrolls of the newspaper holder are formed of 
three-sixteenths inch square brass wire ; the several 
pieces being bent in the form shown and held in place 
by clips of the same material soft-soldered by means of 
a blowpipe. The overlapping portions of the scrolls 
are also soft-soldered. The lower part of each main 
scroll is held by a strong staple passing over the wire 
of the scroll and through the cleat and backboard and 
clinched on the back of the board. The three wires at 
the center of each scroll are prolonged below the cleat, 
as shown, to form a stop for limiting the swing of the 
scroll. 

If care is taken in soldering the clips, the brasswork 
will require little preparation for lacquering. A stiff 
brush charged with finely powdered pumice wet with 
water and applied vigorously to the work will quickly 



small as to stand upon a table, or it may be made of 
the usual table height. 

» « m > ♦ 

Action of the Soil on Pathogenic Germ*. 

Pathogenic germs evidently exist in the soil. The 
bacilli of tetanus, typhus, and cholera have been ob- 
served, and it is probable that the bacillus of tubercu- 
losis, the pneumo-coccus, will be found. 

The superficial strata of the earth are extremely rich 
in pathogenic germs. At a certain depth there is a limit 
beyond which the number of germs rapidly diminishes, 
until they cease altogether. 

In the deep strata of the bacilliferous zone, patho- 
genic species do not exist. Grancher and Deschamps 
have observed the arrest of the typhus bacillus at a 
depth of 50 centimeters. In the cultivated superficial 
strata there are fewer micrococci than bacilli. The 
bacilli exist in the soil chiefly as spores. Under this 
form they best resist destructive agents, and may re- 
main latent for years, retaining their virulence. 

It is probable that the pathogenic bacilli germinate 
in the soil. 

The cholera bacilli form numerous colonies at a depth 
of 3 meters during the months from August to October; 



epidemics that follow the turning up of the ground. 
Pathogenic germs leave the earth in many ways to 
attack men and animals. The soil which adheres to 
the body, to the feet of animals, and that which is 
carried by insects disseminates pathogenic germs. 
Currents of air transport superficial dust, and so prop- 
agate the spores which resist exsiccation. Water also 
carries germs. 

Ordinarily, subterranean waters are on a level with 
the bacteriological zone. Sometimes this zone is ex 
posed by fissures or by openings made in the earth. 
The walls of .a well are a prolongation of the superfi- 
cies, and are favorable to the life of the germs. — The 
Sanitary News. 



The Panama Canal Again. 

The report of the Commission of Engineers to the 
liquidator of the Panama Canal threw some light on 
the true situation as far as the condition of the work 
done and to be done on the great ditch is concerned, 
and now we are likely to have another inquiry which 
promises to be equally interesting and instructive. 
The unfortunate shareholders in De Lesseps' enter- 
prise have petitioned the French Chamber, praying 




Fig. 1.- NEWSPAPER HOLDER. 

remove all stains, and will give the work a uniform ap- 
pearance. The backboard, which may be of walnut, 
mahogany, cherry, oak, ash, or maple, should be var- 
nished and well rubbed down before the cleats are 
applied. 

A holder of this kind will receive a large number of 
periodicals. 

The wire stand or card receiver, shown in Fig. 3, is 
made of one-quarter inch or three-eighths inch round 
brass wire. It may be made of brass tubing three- 
eighths inch or one-half inch outside diameter and 
rather thick. In this case the tubes are annealed and 
filled with lead before bending. The lead is melted 
out of the tubes after bending. The spirals are formed 
separately by wrapping the tube or wire around a 
cylindrical bar of wood or iron in a close helical coil, 
then stretching out the coils, placing them together, 
as shown. They are then clamped on a smaller cylin- 
drical bar and their upper ends are twisted together. 
Two rings surround the lower part of the spiral, and 
to these rings are secured the legs by means of solder 
or screws. 

The small rings surrounding the legs may be pur- 
chased and secured in place by solder. 

The top of the stand consists of a disk of wood, con- 
caved at the top and furnished with an embossed' disk 
of zylonite. 

The under surface of the stand top is provided with 
a perforated block, which fits over the closely twisted 
end on the, standard. This receiver may be made so 




Fig. 2.-EDGE VIEW OF 
NEWSPAPER HOLDER. 



Fig. 3.-WIRE STAND OR CARD RECEIVER. 



from April to June, at a depth of 2 meters there is no 
development, while at a depth of 150 meters the bacil- 
lus vegetates. At least 2 per cent of humidity is neces- 
sary for the development of the germs. Soil rich in 
organic material is most favorable to this develop- 
ment. 

Causes of death of the pathogenic germs exist in the 
soil. The principal cause is exsiccation. Koch and 
Duclaux have demonstrated that this is especially 
hurtful to the micrococci, and here, according to Koch, 
is the explanation of the fact that micrococci are rela- 
tively rare on the superficies of the soil. The cholera 
bacillus dies rapidly under exsiccations. Netter fixes 
three weeks as the extreme limit at which the exsic- 
cated pneumo-coccus preserves its virulence. 

The two most potent causes of destruction which the 
microbes encounter are the saprophytic bacilli and 
solar light. 

The saprophytic bacilli are in continual strife with 
the pathogenic microbes, and have generally the ad- 
vantage. The bacillus of tetanus is exceptional, and 
may develop favorably in the presenceof other species. 

Solar light is injurious to very many bacilli. Accord- 
ing to Duclaux, it is the most universal means of sani- 
tation, and the most economical and potent to which 
public or private hygiene can have recourse. 

The turning up of the soil liberates pathogenic germs, 
but when the soil is not disturbed for a long time, a 
colossal germination frequently goes on. Exhumation 
frees the bacteria long latent in the soil. Hence the 



that the liquidator of the defunct canal company be re- 
quired to make an exact statement of the expenditure 
of the money confided to M. De Lesseps and his co-di- 
rectors, showing how much was spent on actual work 
at the Isthmus, with prices of the respective contracts, 
and how much was frittered away in secret service, 
home commissions, press subsidy, etc. 

The petition suggests that, as the shareholders were 
practically induced to part with their money upon false 
representations, the amount of money subscribed being 
more than double that stated by M. De Lesseps to be 
sufficient for the completion of the work, the govern- 
ment should, through the Minister of Public Justice, 
recover for the shareholders, as in the case of the 
Comptoir d'Escompte, an indemnification from the di- 
rectors of the canal company. The committee to whom 
the petition was referied has in its turn admitted the 
principle on which it is based, and has turned it over 
to the Minister of Justice to take action upon if he ap- 
proves, so that, judging from the impartial investiga- 
tion of the courts into both the Comptoir d'Escompte 
and the Societe des Metaux scandals, the Engineer- 
ing and Mining Journal thinks a thorough investiga- 
tion will now be made. 



A REDWOOD tree, 90 ft. in circumference and 33 ft. in 
diameter, is being cut for the Chicago exhibition. The 
section to be sent to Chicago will be 9 ft. in height and 
60 ft. in circumference, and will weigh 65,000 lb. The 
tree is taken from the forests of Tulare County. 
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California Asphaltum. 

Asphaltum is mined to a considerable extent in Cali- 
fornia, but the annual production is quite irregular, 
being governed by the local demand. When a great 
deal of iron pipe is being laid, large quantities of the 
substance are used in coating it. Asphaltum is found 
in the counties of San Luis Obispo, Santa Clara, Ven- 
tura, and Santa Barbara. Between 2,000 and 3,000 
tons a year are shipped from the deposits. 

The mines of the Ventura Asphalt Co., in the Canyon 
Diablo, Rancho San Miguelito, have come into promi- 
nence since 1888, when they were discovered. The 
material is found at or near the surface. About 1,800 
tons havs been so far shipped from this deposit. More 
or less prospecting work has been done, but now large 
cuts or tunnels are being run into the deposit. At the 
point now being worked the elevation above sea level 
is 1,300 feet, but frequent fossils of shells, sharks' teeth, 
etc., arc found, showing that the mass came up from 
the ocean. 

The vein or bed crops out at many points in the 
shape of fingers or rounded masses connecting with the 
main body, the width and length of which are un- 
known, but upon which breasts of 45 X 16 feet have 
been worked. 

The quality of this asphaltum is unique, possessing 
as it does great toughness and hardness, and a larger 
amount of fixed bitumen than other known deposits. 
The percentage of fixed bitumen is 2440. It fluxes 
readily in oils, coal tar, and by hydrocarbons, and may 
be made permanently of the hardness of stone or the 
pliability of India rubber, according to kind and quan- 
tity of flux (solvent) employed and the manner and 
time of melting, etc. 

It has been successfully employed in street paving, 
and is found not to soften by heat or crack by frost. 
It is in use for this purpose in F^varal cities in Cali- 
fornia, Utah, Washington, Britisn Columbia, Mexico, 
Guatemala. Sandwich Islands, and Australia. For 
cementing masonry it has been put to use in San Fran- 
cisco, Santa Barbara County, and other places. The 
Southern Pacific Co. built a piece of sea wall along the 
seashore, Ventura County, which was built up of round 
cobbles cemented together by this asphalt. Two years' 
trial shows no indications of the wall being injured. 

A peculiarity of the Ventura County asphalt is that 
it is elastic. The Santa Ana Water Co. used it for 
plastoring a reservoir, having first laid up a wall of 
cobblestones on puddle and then plastering this with 
hot asphalt. In this open reservoir no change in the 
material is seen ; even in places where the wall settled 
and cracked, the coating stretched and bent, remain- 
ing perfect and sustaining the water pressure. A pile 
coated with this asphalt was driven at Goat Island 
without destroying the coating. In doing this, the 
weight of 3,000 pounds was dropped 22 feet on the pile. 
The material can be used for coating iron, planks, 
pipes, etc. Inquiries for the substance from the East- 
ern States, England, France, Australia, and Central 
America promise an important shipping business, un- 
less other deposits with such exceptional properties are 
found. — Min. and Sci. Press. 



The Thunder Storms. 

It is probably idle to tell people that there is a thou- 
sand times the danger in the sewer pipes that there is 
in the thunder clouds, but it is true all the same. The 
deaths by lightning are few indeed. Who of the 
readers of this paragraph, says the Hartford Courant, 
ever lost a friend that way ? Who of them hasn't lost 
a score of friends by the less brilliant and less noisy de- 
struction that comes up out of the drains ? The trouble 
with the lightning, or the trouble that it gives the 
people, is in its indescribable suddenness and its abso- 
lute uncertainty. You know neither when it is coming 
nor where it is going, all you feel certain about is that 
every storm is pretty sure to leave a number of cata- 
strophes to mark its course. The caprice of the light- 
ning defies the explanations of science, and there is no 
predicting beyond a few generalities. This much it 
does seem safe to repeat, even in a lively lightning 
season, that the increased use of electricity, with the 
multiplicity of wires, has tended to fewer fatal strokes 
of lightning in cities. 

In the storm a week or more ago in Hartford, a bolt 
burst near the Courant building, which shivered a few 
chimneys hereabout, but evidently lost most of its 
energy in dancing over telephone and telegraph wires. 
Moreover, a great deal of electricity undoubtedly works 
off quietly by such avenues and by lightning rods with- 
out a manifest disturbance. But all in all, it is a sub- 
ject and an agency that people know comparatively 
little about. Our thunder storms come majestically 
along, the lightning plays about in the clouds, and now 
and then a bolt goes down to the ground or up from 
the ground to the clouds. But often there are equally 
severe electric storms when there are no clouds, and 
when the disturbance is in the earth itself. The tele- 
graph and telephone are thrown into confusion, while 
the "spectator" sees nothing and knows nothing of 
what is going on, though he may feel the effects of 
the current in his mental condition without knowing 
its cause. 



Sold by Electricity. 

The last number of the Pall Mall Budget received at 
this office describes as follows an invention recently 
patented in England, by Mr. Molloy, a member of Par- 
liament, for separating gold from the ore by electricity 
in connection with mercury. 

Mercury, of course, is man's greatest ally in the work 
of getting gold out of ore. Its affinity for the precious 
metal has been known and used for a thousand years. 
Having crushed your ore to powder, a simple process 
in which the "gravitation stamp" is only the stone- 
breaker's hammer of the roadside multiplied by the 
power of machinery, you pass this powder by means of 
a shallow flow of water over copper plater faced with 
the compelling mercury. Each minute particL of gold 
which is thus brought in contact with the mercury is 
absorbed by it, and goes to form an amalgam of mer- 
cury and gold. Then all you have to do is to scrape 
your amalgam off the plates, put it into a crucible, and 
apply sufficient heat. Away goes the mercury in the 
form of a vapor, which subsequently regains its origi- 
nal form and lives to fight another day. What you 
are left with in the retort is pure gold. There are, 
however, two difficulties, the familiar bugbears of 
every mining community. 

1. The difficulty of bringing every particle of gold 
into contact. Th mercury does not attract the gold 
as a magnet would iron. If the particles of gold come 
and touch it, it gobbles them up, but it declines to go 
running after them. Now, if you don't crush fine 
enough, many of the particles will carry a speck of 
gold within a shell of ore. In that case the mercury 
cannot crack the nut, and it flows away, kernel and all, 
into the "tailings." If, on the other hand, you crush 
too fine, you get " float gold," that is, particles so tiny 
that they are carried on the top of the water without 
touching the mercury at all. But even if this difficulty 
be overcome, and contact with the mercury secured, 
you have a second to face. 

2. The demoralization of the mercury itself from 
contact with the ore. There are certain "refractory" 
ores which contain properties inimical to mercury (such 
for instance as arsenic, iron oxide, sulphur, antimony, 
or zinc), under the influence of which the mercury 
oxidizes. It "sickens," as the miner puts it, and 
" flours," forming into a sort of scum on the surface 
which interposes between the "quick " mercury and 
the gold with which it ought to be in contact, and 
which also keeps flaking off and running to waste 
with the water. In this way not only is there a great 
loss of gold, but there is a loss of mercury, too, which is 
not the least part of the miner's trouble, seeing that it 
is a most expensive metal. 

On these two difficulties, in many cases, depends the 
question whether a gold mining enterprise does or does 
not pay. It is clear, then, that to dispose of them for- 
ever would mean something like a happy revolution 
in the conditions of the industry. And that, no less, 
is Mr. Molloy's ambition. What he claims for his in- 
vention is shortly this, that it keeps the mercury ab- 
solutely " quick," and insures the absolute contact 
with it of every particle of gold. The point at which 
Mr. Molloy steps in is after the crushing of the ore. His 
invention is a substitute, not for the "stamps," but for 
the " plates." As, however, for his purpose, the finer 
the ore is crushed the better, he prefers a crushing ap- 
paratus consisting of two great rollers playing in a cir- 
cular box, with the double action of a carriage wheel 
when the carriage is both moving and turning round. 
That, however, is nothing to do with his invention, 
which I will now describe. 

Reduced to its simplest elements, the machine is an 
iron disk spinning in a shallow iron saucerful of mer- 
cury, on the surface of which the disk floats. In the 
middle of the disk is a hopper, through which the flow 
of water and crushed ore descends upon the mercury. 
There the centrifugal force due to the rotation of the 
disk drives it from the center to the rim, pressing it 
down upon the surface of the mercury all the time, 
and insuring that every particle of gold shall be ab- 
sorbed. The residue is driven to the edge of the saucer, 
and there, freed from the pressure of the disk, it con- 
tinually wells up, overflows, and runs away as " tail- 
ings." All you have got to do, then, is to crush as fine 
as possible to begin with. 

The bugbear of " float gold " loses its terrors. How- 
ever light the particles may be, they are spread, and 
squeezed, and scrubbed, and radiated over the surface 
of the mercury between it and the revolving disk which 
floats upon it. So much for difficulty No. 1. As for 
No. 2, Mr. Molloy appeals to the powers of chemistry 
and electricity to rescue him from that. He cannot 
prevent the hostile elements in " refractory " ore from 
coming in contact with his mercury, nor can he de- 
prive them of their "sickening" influence. But he can 
prevent the mercury from oxidizing under that influ- 
ence by keeping it constantly charged with a supply 
of nascent hydrogen which has absolute power to cure, 
to counteract, and to prevent its oxidation. Nothing 
easier. In permanent contact with the mercury he 
places a solution of certain salts. This solutionis con- 
nected with the positive pole of a battery, the negative 
pole of which is connected with the mercury. 



Under the Influence of the electric currant the solu- 
tion is being constantly decomposed, sending a con- 
stant supply of oxygen into the air and a constant 
supply of hydrogen into the mercury. This being all a 
bubble with nascent hydrogen never gets a chance of 
"sickening," but is always kept "quick ''and fit for 
work. This electrical process Mr. Molloy manages in 
the center of his gyrating disk, the solution being 
contained in a sort of little ebonite moat within the 
hopper. One horse power suffices to drive both the 
machine and the dynamos required for the electrical 
process, and it can put through ten tons in a day. The 
salts required are " dirt cheap," and the mercury prac- 
tically lasts for ever, and the whole apparatus weighs 
only five hundredweight. 



Rumination in man. 

" By rumination, or ' chewing thr cud,' we designate 
a condition in which the food returns, without nausea, 
in small portions, from th stomach, through the 
oesophagus into the mouth, some time after meals ; 
here it 3s chewed anew and swallowed. 

" Rumination belongs to the normal physiological 
processes of. most herbivora, and forms the most 
marked characteristic of the whole class of mammals 
which we call ' ruminants.' 

" Here the rumination is a most appropriate arrange- 
ment. The herbivorous animals are obliged to partake 
of great quantities of food, as the nourishing value of 
the grasses is relatively a small one. On the pasture 
they must make use of their time for gathering and 
swallowin;, the grass. Afterward, when they have 
more time and leisure, they reduce the food to' smaller 
particles and mingle the same with saliva, by the act' 
of rumination. 

" In view of this circumstance the stomach of rumi- 
nating ...limals differs in construction from that of 
other animal classes. It consists of four compartments : 
Paunch, '>r rumen, honeycomb bag, or bonnet, many- 
plies, or psalter, and reed, or rennet. The first two 
serve more or less r.3 reservoir?, whereas the two latter, 
contain the glandular elements for digestion. 

" At the first act of swallowing, the food materials 
enter the rumen and the bonnet, whereas after chew- 
ing the cud the food passes directly into the psalter 
and rennet. 

"Chewing of the cud, which is so very important and 
appropriate for the whole class of ruminants, occurs, 
though quite rarely, in man, and is designated then as 
rumination or merycism. 

" For man rumination is unnecessary, and more or less 
a hindrance. One can hardly define rumination as a 
disease, for the bodily functions are in no way harmed 
by that process, but as an abnormal, anomalous con- 
dition, which must be socially an uncomfortable and 
disagreeable burden to its owner." 

The above is extracted from a paper read before the 
German Medical Society of New York by Max Einhorn, 
M.D. The learned doctor described a number of cases 
of rumination in mad, which had come under his 
knowledge, and he quotes from a large number of 
authorities on the subject, dating back to the year 
1618. 

Rumination, as treated in Dr. Einhorn's lecture, is 
very interesting, and appears in full in the Medical 
Register of May 17. 

« in » 

Fictitious Dividends. 
Were the law in France in relation to the payment 
of fictitious dividends in force in this country, the 
Railway Review thinks, the social status of our State 
prisons would bo considerable elevated by the influx of 
a large number of now reputed respectable citizens. It 
was only recently 'hat tl ■. head of 1 large company in 
France, together with his other directors, were sen- 
tenced to a severe fine and term of imprisonment for 
the offense of declaring a fictitious dividend. France is 
evidently behind the times, or else we are. The prac- 
tice of declaring and paying dividends with borrowed 
money has become so common in this country as to at- 
tract no more than passing notice, and it is to be feared 
that were the French law in force, very many stocks 
which are now sustained by a process of that kind, in 
order that present holders may unload on favorable 
terms, would soon seek their natural level, although 
their promoters might at the same time be forced to 
take up a temporary residence at some public institu- 
tion at the expense of the State. 



Snuff for Colds. 

Dr. C. H. Stowell, of Washington, recommends the 
following in place of solution of cocaine : 

Sodii bicarb ij Rrs. 

Magnesiae carb. (levis) iij " 

Menthol j " 

Cocaine hydrochlor iv " 

Sacch. laetis iss 3 

M. Sig. : Use as snnff. 

The most marked relief, says the Chemist and Drug- 
gist, will follow the use of this powder, and a few ap- 
plications will do much to abort the catarrhal attack. 
Its effects are immediate, highly agreeable to the pa- 
tient, and continuous for a number of hours. 
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EECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Car Coupling.— Albert N. Hopkins, 

Dulnth, Minn. This is a coupling designed to be 
entirely automatic and to be readily coupled with the 
ordinary link and pin coupling, the forward end of 
each link being beveled, so that in coupling one will 
ride over the other and the under one will catch behind 
a lug to couple the cars, the invention also covering 
other novel features and combinations of parts. 

Rail Joint.— Joseph D. Greene, Mar- 
shall, Mo. This is a joint of that class which has two 
sections adapted to grip the opposite edges of the base 
of the rail, and which are movable longitudinally, one 
of the sections being held by a lug between the jaws as 
against longitudinal movement along the rail while the 
other section is being moved longitudinally to adjust 
the two sections tightly against the rail. 



Agricultural. 

Harvester. — Herman A. J. Rieckert, 

New York City. This is a machine in which part of 
the grain cut is formed into a band to tie the sheaf, the 
invention being an improvement on a former patented 
invention of the same inventor, making the machine 
automatic and very effective, and in which the grain is 
readily cut, formed into sheaves, and a part of it used 
for automatically forming bands, which are automati- 
cally tied around the sheaves, so that the latter are dis- 
charged in perfect shape. 

Self Binder.— Herman A. J. Rieckert, 

New York City. This is a machine designed to use a 
prepared straw band, and to be an improved self-binder 
which is simple and durable and very effective in oper- 
ation, drawing the straw band tightly around the sheaf, 
and then rapidly und securely tying it. 

HusKiNft Bench and Fodder Binder. 

—Parker J. Miller, Mount Gilead, Ohio. This is a 
combination device, designed to be readily folded up 
when not in use for storage or transportation, and es- 
pecially designed to support the bundle of corn for con- 
veniently husking and then tying the fodder, the device 
consisting of a frame having a central binding beam 
with a rope attached and a ring or stirrup on the free 
end of the rope. 

Cultivator. — Richard Cracraft, 

Abingdon, 111. This is a machine especially adapted 
for use wherever shallow culture is desired, having a 
diagonal blade for loosening and throwing the earth to 
one side, while the landsides are omitted from the 
plow-like blades, which work in opposite directions, so 
that side draught is completely overcome, and the beam 
may be readily secured to any carriage capable of draw- 
ing a cultivator or plow. 



paratus consisting of pipes connected to an oil reservoir 
with which a water reservoir is also connected at the 
bottom, a weighted gravitating plunger being employed 
for forcing the oil through the pipes to the lamps, while 
a regulator is placed in the pipe leading to the lamps to 
keep the level of oil at the proper limit. 

Sawing Machine.— Henry C. Green, 

Anniston, Ala. Combined with a main frame and lever 
frame secured thereto is a saw blade, the levers being 
arranged in series and connected at one end to the saw 
blude and at the other end to the main frame, an oper- 
ating lever being adjustably pivoted between the up- 
rights of the lever frame, with various other novel 
features. 

Index. — Nathan B. Shyer, Hopkins- 
ville, Ky. Combined with a suitable frame or casing 
are leaves hinged or pivoted therein and arranged to 
fall forward when released, the leaves being normally 
held closed by a' latch, while a button is arranged to 
turn in front of and hold up any one of the leaves. 

Advertising or Display Device.— 

Andrew Dahlstrom, Ashton, Mich. This is a device 
more especially designed for use in the dining rooms of 
hotels, etc., to be made in the shape of a caster or to be 
connected with a revolving table or platform for use in 
exhibiting articles of merchandise. 

Post Hole Digger. — Samuel H. 

Gregg, Crawfordsville, Ind. This is a device with 
jaws having back and side plates, the back plates being 
flat and straight and the side plates projected inwardly 
from the back plates, and tapered, the jaws being 
pivoted together, to present the least difficulty in being 
forced into the ground when open, and to entirely in- 
close the soil, so that the hole may be easily and com- 
pletely cleaned of the loose dirt. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear innext issue. 



iUincellaiieotis. 

Clothes Drier.— Benjamin F. Fuller, 

McMinnville, Oregon. This is a rack formed of an ex- 
tensible bar with sections sliding one upon the other, 
one of the sections carrying a windlass, in connection 
with a rack head or bracket, and various other novel 
features, the device being designed to conveniently hold 
clothes for drying and airing, and to be simple and 
readily adjustable. 

Toy Game Apparatus. — Mary P. 

Stewart, Washington, N. J. This apparatus is made 
with two intersecting channels, in one of which a 
plunger is held to slide, while in the other channel is a 
spring-pressed gate connected with the plunger, one 
of the channels being Bet in an inclined position, the 
game being played with balls by the alternate pulling 
and releasing of the plunger. 

Lock. — Patrick McMahon, Whitestone, 
N. Y. This is a cylinder lock containing but one 
cylinder, and having the tumblers so arranged that by 
increasing or decreasing its length an indefinite set of 
combinations may he produced, the construction being 
such that a master key may be made to fit and mani- 
pulate all the locks having the improvement. 

Gun Rack for Tents. — Benjamin 

Watson, Glen Hazel, Pa. This invention consists of 
two clasps adapted to be attached one above the other 
to the tent pole, the upper clasp having swinging arms 
to be retained in horizontal position and with holes in 
the bottom to receive the gun barrels, while the lower 
clasp has swinging arms with slotted sides to receive 
the butts of the guns. 

Design for "Wear Plate for Boots, 

etc. — Louie N. Beauchemin, Tacoma, Washington. 
This invention covers a two-part wear plate, a sole part 
and a heel part, the sole part having the normal shape 
of a sole, with approximately half moon shaped open- 
ings at the ball and toe, the heel plate having one 
similar central opening, and both parts being provided 
with spike-shaped protuberances. 

Vehicle Seat. — Thomas J. Kera- 

tetter. Fern, Pa. This invention covers the use of 
spring arms by which to support the back bar, and a 
holding frame adapted to secure such arms, made in 
sections and adjustable, whereby the back bar of the 
seat can be held in different positions and yield with a 
spring action, rendering riding more easy and comfort- 
able. 

Trace Carrier.— Alexander P. Wad- 

dell, Union City, Tenn. This invention covers an im- 
proved buckle, the plate or frame work having cross 
bars at its upper and lower end and having hooks on its 
front face, a portion of the rear side of the frame being 
provided with spurs, and having a trace link or receiver. 

Churn. — Columbus Miller, John W. 
Blue, and Charles S. Miller, Keystone, Mo. This churn 
has an inner and onter dasher section, the shafts oper- 
ating which are turned by gearing in opposite directions, 
the sections being so constructed as to break up every 
particle of the milk and cream, while there is below the 
churning chamber a water-receiving chamber. 

Feeding Oil to Lamps. —Vincent Di 

Marco, Louisville, Ky. This invention covers an ap- 



For Sale— New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester. N.Y. 

Acme engine, 1 to 5 H. P. See adv. next issue. 

Tuerk water motors at 13 Cortlandt St., New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N..1 

Hoisting Engines. The D. Frisbie Co., New York city. 

Platinum scrap, old wire, etc., bought, Willis & Cle- 
ments, 39 S. 10th St. Philadelphia. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, III. 155 machines in satisfactory use. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Beach's Improved Pat. Thread Cutting and Diamond 
Point Lathe Tool. Billings & Spencer Co., Hartford, Ct. 

Veneer machines, with latest improvements. Farrel 
Fdry. and Mach. Co., AnsOnia, Conn. Send for circular. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 173. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

Linen and rubber hose, all kinds of belting, general 
mill and factory supplies. Send tor catalogue and prices. 
Greene, Tweed & Co., 83 Chambers St., New York. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

The best book for electricians and beginners in elec- 
tricity Is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

5PW~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
Ifew York. Free on application. 



SCIENTIFIC AMERICAN 

BUILDI NG EDITION. 

JUNE NUItlBERHNo. 56.) 

TABLE OF CONTENTS. 

1. Plate in colors of an elegant residence at Mont- 

clair, N. J. Munn & Co., architects. New York. 
Perspective view, also a plate showing the north 
and rear sides, floor plans, sheet of details, etc. 

2. Elegant colored photographic plate, with floor 

plans, sheet of details, etc., of a cottage at Blythe- 
bonrne, L. I. Estimated cost $3,300. 

3. Residence at Yonkers, N. Y. Perspective view 

and floor plans. D. & J. Jardine, architects, New 
York. Cost, $10,950. 

4. A residence at Orange, N. J. Perspective views, 

floor plans, etc. Cost about $19,000. 

5. Perspective view and floor plan? of a residence at 

Holyoke, Mass. L. B. White, Holyoke, Mass., 
architect. Cost complete, $6,000. 

6. Sketch of two old Bristol houses. 

7. Sketch of hotel and Post Office, Dartmouth. 

8. A Casino erected at Springfield, Mass. Cost com- 

plete $12,000. Floor plan and perspective. 

9. A church recently erected at Greenwich, Conn., at 

a cost of $13,000 complete. J. C. Cady, architect. 
New York. Ground plan and perspective eleva- 
tion. 

10. View of the entrance to the United States Trust 

Company's building, Wall Street, New York. 

11. A dwelling at Yonkers, N. Y. Cost complete 

$5,000. Floor plans and perspective elevation. 

12. Elegant residence at Stamford, Conn. W. R. 

Briggs, architect, Stamford, Conn. Cost $15,000. 
Floor plans and perspective. 
18. View of the iron and wood gate in front of the en- 



trance to the Press Pavilion at the recent Paris 
exposition. 
14. Miscellaneous Contents: Flreprooflng wooden 
floors.— '* Peach bottom* 1 slate.— The manufac- 
ture of granite. — The lien law.-- Combustible 
architecture. —Variety in Gothic architecture.— 
New No. 9 double cylinder planer and smoother, 
illustrated.— A sliding Venetian blind, illustrat- 
ed.— The Holmes spur feed slitting machine, illus- 
trated.— Get sound titles to your real estate.— 
Heating apparatus for a wagon factory. 

The Scientific American Architects and Builders 
Edition is issued monthly. $3.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO.. PUBLISHES!, 

361 Broadway, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

June 10, 1890. 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Accordion, E. Kalbe 

Adding machine, H. Cook 

Advertising and discount coupon book, sheet, or 
card, C, A. Slocura 

Advertising or display device, A. Dahlstrom 

Aging wines, apparatus for, L. Wagoner 

Air brake mechanism, H. S. Hopper 

Alarm. See Burglar alarm. 

Amalgamator, C. W. Tremain 

Annealing steel castings and steel forgings, W. 
Sellers 

Annunciator, electric, J. D. Bishop 

Attrition mill, H. A. Due, Jr 

Axle.F. Kruegermann 

Band cutter and feeder, W. IT. Alston 

Bandage, medical. J. Wainwright 

Barrel cover. C. Woodworth 

Batteries, porous cell for galvanic, G. H. Felt 

Battery. See Galvanic battery. Secondary bat- 
tery. 

Battery solution, galvanic. G. H. Felt 

Batting, compressing and baling cotton, H. Rem- 
bert 

Bed covering, W. T. Doremns 

Bell, door, J. Rocheleau 

Boll mechanism, door. A. F. Rockwell 

Belt and sash, combined, A. Hellenberg 

Belts over their pulleys, apparatus for throwing, 
H. T. Noszlor 

Belts, tension device for. A. G. Anderson 

Bench. See Husking bench. 

Binder, self , H. A.J. Rieckert 

Block. See Snatch block. 

Board. See Game board. Switchboard. 

Boat. Q. W. Scherniertiorn 

Boiler water indicator, J. L. Campbell 

Bolster spring, B. C. Seaton 

Bolt. See Flour bolt. King bolt. Spring bolt. 

Bolt, W. T. Eenyon 

Bolt holder, E. Baer 

Bolt holder, C. A. Maurer 

Book and binding therefor, W. R. Crawford 

Box. See Express messenger's box. Letter box. 
Paper box. Stuffing box. Water and gas box. 

Brake. See Carriage brake. Header brake. Sled 
brake. Wagon brake. 

Brake shoe and beam attachment, S. A. Bemis.... 

Brick or tile. Krenlg 4 Eburt 

Bricks, enamel for coating. J. Stiel 

Broom holder. M. J. Shimer 

Brush. J. M. Beissbarth 

Brush, O. Jenness 

Brush making machine, C. D. Hughes 

Buckle. E. Latham 

Buckle. J. T. Merritt 

Buggy top, H. W. Timmons 

Buggy top raiser, J. Long 

Bureau, waehstand, and writing desk, combina- 
tion. J. Wippler 

Burglar alarm, G. II. Hodgkins 

Burglar alarm, electric, H. C. Shubert 

Burner. See Gas and air burner. Oil burner. 
Refuse burner. Straw burner. 

Butter mould, Kinnamon 4 Dean 

Button fastener. F. E. Stracke 

Button fastener holder, shoe. A. G. Wilkins 

Buttoner, J. M. Sullivan 

Cable grip, K. R. Guerra 

Cable terminal, J. C. Reilly 

Calendar, Y. Paez 

Calendar, L. Palmersten 

Camera. See Photograph camera. 

Can. See Oil can. 

Can forming and soldering machine, C. W. 
Sleeper 

Cannon and operating the same, pneumatic, W. 
A. Bartlett 429,693, 

Cannon, pneumatic. W. A. Bartlett 

Cannon, pneumatic, G. H. Reynolds 

Cap, C. M. De Lacy 

Capsule stripping machine, F. J. Relnhold 

Car chair, reversible, Scarrltt 4 Mosley 439,966, 

Car coupling, M. M. Clarke 

Car coupling, A. N. Hopkins 

Car coupling, M. E. Summers 

Car coupling, H.J. Webb 

Car doorway, bridge, stock, B. C. Hicks 

Car, hand, C. Roberts 

Car, passenger, I. B. Guenzberg 

Car. railway, J. N. Barr 

Car seat, G. W. Cusblng 

Car, stock, B. C. Hicks 

Car wheel, C. Roberts . , 

Cars, bridge for doorways of cattle, B. C. Hicks... 

Card fillets, apparatus for covering cylinders with. 
N. Whitley eta! 

Carriage brake, baby, W. Wilson 

CaiTtase door, L. F. Hurttg 



429,78) 
430,001 

430.044 

429.893 
429,636 
430,024 

429.823 

429,775 
429,599 
429.679 
429,726 
429.876 
4:10.018 
429.671 
429,897 



429,898 

429,640 
429.891 
429.643 
430.040 
429.910 

429.861 
429.877 

429,958 



429.649 
429,997 
429,651 

429.630 

429,786 
429,618 



429,674 
429.925 
429.659 
429.781 

429.839 
430.077 
429,921 
430.078 
429,768 
429.822 
429,728 

429.802 
429.762 
429,817 



429.690 
429.821 
429.828 
429.661 
429,790 
429.815 
480,036 
429,949 



429,872 

429.594 
429.595 
429,641 
430.003 
429,957 
429.967 
429.886 
429,920 
429.662 
4211,983 
429,915 
429.962 
429,619 
429.834 
430,071 
429.916 
429.963 
429.760 



Carrier. See Coin carrier. Egg carrier. Glass 
carrier. Hay carrier. 

Cart, road, H. C. Turner 429,784 

Case. See Dressing case. 

Cash register and indicator, M. R. Longacre 429,927 

Casting machine, type. F. Wicks 430,051 

Cement lined pipe. H. B.Nichols 429.947 

Chain, Thomas 4 Beals 429,978 

Chair. See Car chair. 

Charcoal, apparatus for treating, R. V. F. De 

Gulnon 429.682 

Chart for draughting garments, J. S. 4 M. E. 

Baughman 430.059 

Chimney cowl or ventilator, W. G. Henls 429.911 

Churn, H. Westphal 429,707 

Chute, coal, W. Claypoole 429,840 

Clamp. See Hose clamp. 

Clasp. See Pencil clasp. Rope clasp. 

Cleaner. See Wire and track cleaner. 

Clipper, rotary, W. H. Cogswell 430.070 

Clippers, adjustable attachment for hair, W. C. 

Hatcher 429,722 

Closet. See Water closet. 

Closet. C.T. Pratt 429,952 

Clothes prop attachment, L. E. Friend 430.012 

Clutch, friction, L. H. Watson 430,097 

Coin carrier, F. T Camp 429.752 

Combination lock. I. Livingston ct al 429,691 

Commutators, machine for turning dynamo, H. 

G. McLean 429.946 

Commutators, tool for truing dynamo, A. D. 

Spencer ... 430.094 

Condenser for steam pumps, R. L. Frost 4293)8 

Cooler. See Milk cooler. 

Copies, re-enf orclng press. C. E. Jewell 429.855 

Copper when heated, preventing the oxidation' 

and deoxidation of, G. W. Cummins 429,892 

Corn cntter, C. G. 4 S. P. Deraing 430,004 

Corn splitting machine, R. E. Puindexter 429,794 

Corrugated structure, J- Mitchell 429.937 

Couch or lounge. O. Alexander 429,750 

Coupling. See Car coupling. Thill coupling. 
Whtffletree coupling. 

Cow tail holder, G. W. 4 A. J. Doore 429,849 

Crusher. See Ore crusher. 

Cultivator, R. Cracraft 429,883 

Cultivator, W. H. Rand 429,955 

Cultivator, J. P.Turner 429.824 

Cultivator, L. H. Whitman 429.668 

Cultivator, lister, A. A. Sawyer 429,964 

Currents, means for creating artificial. E. Bantz.. 429.833 

Curtain roll support, S. S. Mackln 429.930 

Cutter. See Band cutter. Corn cutter. Slaw or 

kraut cutter. 
Desks, tables, etc., covered top for, W. F. Smith.. 430,092 
Die. See Upsetting machine die. 

Digester. F. C. Lovejoy 429,692 

Digger. See Post bole digger. 

Door or shutter straightener, J. Kaiser 4.30.032 

Dressing case or bureau attachment, W. H. Hall.. 429,683 
Drill. See Ratchet drill. 

Drilling machine, F. B. Miles 430.082 

Easel, alarm, M. K. Paine 430,084 

Easel for the use of china decorators, A. II. 

Mason 429.858 

Egg carrier, S. II. Houghton 429.854 

Electric conduit, underground. H. Flad 4:10,010 

Electric connection, C. J. Van Depoele 429,745 

Electric cut-out, automatic, M. Waddell 430,096 

Electric drill system, H. N. Marvin 429,730, 429.731 

Electric machine, dynamo, R. Pfund 429.736 

Electric meter, J. 11. Barnard 429.751 

Electric regulator, E. Wagemann 429,825 

Electrical distribution, system of, E. M. Bentley.. 430.060 
Electrically reciprocated tools, generator for, H. 

N.Marvin..... 429,729, 429.732 

Electrode, galvanic battery, G.H. Felt 429.896 

Elevator. Fogarty 4 Buchanan 430,011 

Elevator safety attachment, F. Haudel 430,017 

Engine. See Marine engine. Traction engine. 

Envelope machine. S. W. Balch 410,057 

Eraser. Ink, O. M. Solberg 429,704 

Etching, machine for preparing the surface of 

steel for. G. J. B. Rodwell 429.644 

Exhaust, utilizing. W. Schmidt 429.744 

Express messenger's box, T. S. Spivey 429,667 

Extractor. See Stump extractor. 
Fabric. See Roofing fabric. 

Fabrics, renovating, A. Mautner *... 429,791 

Fan, H. S. Carley 429,884 

Fence, C. C. Carpenter 430.061 

Fence. H. 4 D. S. Hartwell 429.685 

Fence, J. W.Boberts 429,77:1 

Fence making machine, W. H. Smith 429,655 

Fence post, H. J.Howser 429,627 

Fertilizer distributer, J. R. McCord 429.859 

Fibrous substances, disintegrating, G. M. Rose 429,647 

File, paper. E. H. 4 C. Morgan 429.938 

Firearm, magazine. J. H. Brown 430.061 

Fire lighter, C. P. Heal 429.908 

Fishing reel. J. Vom Hofe.. 430,022 

Floor, fireproof, O. W. Norcross 429,770 

Flour bolt, J. M. Case 429,996 

Flour, meal, or bran packer, C. Roehl — 429,645 

Flue stopper, W. Chase 429,718 

Forging machine, W. H. Johnson 430.029 

Frame. See Stove frame. Umbrella frame. 

Friction surface, J. V. Beekman 429,991 

Fruit assorting or sizing machine, J. A. Jones 430.031 

Fumigator, C. Q. Hayes 430.018 

Furnace. W. Horsfall 429.626 

Furnace for heating metals, W. Sellers 429,776 

Furnace grate. W. R. Rlney 429.797 

Fuses without exposing flames or sparks, means 

for igniting. W. B. 4 G. J. Smith 129,597, 429.598 

Galvanic battery, J. Seattle. Jr 429 596 

Galvanic battery. G. H. Felt 429,895 

Galvanic battery. C. A. Hitchcock ... 430.075 

Galvanic battery, J. Slliceo, Jr 429.703 

Galvanometer. A. E. Colgate 429,887 

Game, G. N. Thompson 429,800 

Game board, N. Relz 429,639 

Garment supporter, C. C. Shelby 429,778, 429,779 

Gas and air burner, O. M. Shannon 429,798 

Gas generating apparatus, oil, M. C. Burt 429,675 

Gate. See Hatchway gate. 

Gate. Day* Handy 430,103 

Gate fastening, L. E. Bradford 429.995 

Gearing, double intermittent grip, P. Hockett 4.10.020 

Gearing, reversible grip, P. Hockett 4:0.021 

Generator. See Steam and gas generator. Steam 
generator. 

Glass carrier. Dickey 4 Duster 429,847 

Glass, handling and laying. Dickey 4 Duster 429,846 

Glove donnioi implement, I. D. Crispell 429,890 

Glove, husking, L. H. Sholder 429.653 

Grain and seed separator and grader. W. S. Wood 429,749 

Grain binder packer, O.O. Storle 429,706 

Grain scourer and cleaner. D. M. McKlnnon 429,945 

Grain separator, W. Tj.Gilson 429.616 

Grain separator, O. M. Morse 429.634 

Oraphophone, J. H. White 429327 

Grater. G.H. Thomas 42tVKB 
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G rinding machine. C. H. Norton 429,697, 429,698 

Grinding machine, E. H. Parks 429,700 

Grinding wet material, apparatus for, J. Hoffman 429,625 

Guard. See Razor guard. 

Gun and operating the same, gas pressure, B. L. 

Zalinski 429,988 

Gun, automatic quick-firing, E. Von Skoda 429,819 

Gun, breech-loading, Krag & Jorgensen 429,811 

Gun, pneumatic. N. W.Pratt 430,087 

Guns, apparatus for pointing or laying, J. B. G. A. 

Canet 430,062 

Guns, tiring valve controlling mechanism for 

pneumatic, Pratt & Sewall 430,086 

Uuns, regulating firing fluid delivery to pneu- 
matic. B. L. Znlinski 430,101 

Gunstock, P. Long 429,631 

Hair crimper, L. C. Wegefarth 429,984 

Hammer spring, power, P. D. Dupont 429,807 

Hand sprinkler, J. B Klliott 429.609 

Hanger. See Pipe hanger. Shafting hanger. To- 
bacco hanger. 

Harvester, II. A. J. Rieckert 429,959 

Harvester and binder, J. F. Seiberling 429,652 

Harvester, cotton, A. A. Wood 430.100 

Harvesting machine, H. P. Henry 429,724 

Hatchway gate, elevator, Mathews & Pruett 429,932 

Hay carrier, elevated. Milar & Pritchard 429,934 

Header brake, Hinchliff& Hall 429,917 

Heater. See Hot air and steam heater. 

Heater. B. B. Woolston 429,672 

Hinge, C. E. I>a Fleur 429,812 

Hinge, friction, W. H. Hall 429,684 

Hinge, lock, M. A. Cutter 429,845 

Hoist, gravity. W. J. C. Doyle 430.073 

Holdback, vehicle, S.Giles 423,756 

Holder. See Bolt holder. Broom holder. But- 
ton fastener holder. Cow tail holder. Nipple 
holder. Railway signal holder. Rein holder. 
Sample holder. Sash holder. Thill holder. 
Hook. See Whiffletree hook. 

Horse detacher, G. W. Harrison 429.904 

Horse power cooling apparatus. A. B. Bradley 4211.996 

Horse rake, I,. W. O'Brian 430,0:i5 

Horseshoe, C. F. Cochran 430,069 

Horseshoe nails, machine for making, J. Swal- 

well 429.975 

Hose carriage, G. M. Kim 429.764 

Hose clamp, O. Thum 429,979 

Hot air and steam heater, W. J. Burnett 429,882 

Hot air register, L. Schauck 429,968 

Husking bench and fodder binder, combined, P. 

J. Miller 429,936 

Hydrant, A. H. Mellert 4:10.081 

Hydraulic motor. J. W. Blakemore... 429,600 

Hydraulic power regulating apparatus, R. H. 

Thoroe 429.664 

Hydraulic press, S. J. Webb 429.666, 429,667 

Hydrocarbon engines, means for facilitating the 
starting and regulating the working of, W. D. 

A S. Prlestman 430.038 

Ice plane, J. C. Faughender 430.009 

Index, N. B. Shyer 429,970 

Indicator. See Boiler water Indicator. 

Injector, L. B. Hogue 430,023 

Iron. See Shirt iron. 

Iron and Bteel, manufacturing, J. Reese 429,638 

Iron or steel, manufacturing, A.J. Severance 429.744 

Irrigator, J. J. Botter 429,994 

Jack. See Slugging machine jack. Wagon jack. 
Joint. See Rail joint. Railway joint. 

Kettle support, J. Thomas 429,977 

Key board self -playing attachment. Case & Bvans 430.065 

King bolt for vehicles, L. F. Case, Jr 429,753 

Kitchen cabinet. S. Bowball 429.602 

Knitting machine, circular, Lippitt & Hansdoer- 

fer 429,856 

Lamp, electric arc, C. Coerper 429,787 

Lamp lighting device, Roberts & Watts 429,642 

Lamps, manufacture of incandescent electric, R. 

N.Dyer 429,608 

Idlst.C. Behrens 429,992 

Last, J. D. Spiller 429,782 

Lasting tack, T O'Bolger 430.034 

Latch, A. A. Page 429.94S 

Lath, wire, P. Miles 429,935 

Lathe, F. H. Clement 429,603 

Lathe, G. T. Reiss... 430.088 

Lathe, spoke, P. Kettenring 429.924 

Lathes, steady rest for, J. L. Bogert 429,880 

Letterbox. A. S. Johnston 429,922 

Letter box, S. L. Wiegand 429.S86 

Lightning arrester, O. J. Lodge 429,727 

Liniment, J. Bsquinaldo 429,720 

Liquid dispensing apparatus. J. C. Mayrhofer 430.079 

Lock. See Combination lock. Nut lock. Oar 
lock. 

Lock.J. Dowd 430,072 

Lock, J. Pusey 429,795 

Log loading machine, Kuntz & Bschenbrener 429,926 

Loom drip pan, L. Holling worth 429,918 

Loom for weaving with short wefts. J. H. Green- 
leaf 429,618 

Loom shuttle, A. Partridge 430,037 

Loom, take-up mechanism, J. T. Meats 430,080 

Lounge or sofa, J. Reich 429,956 

Lubricating gland, J. N. Chamberlin 429.717 

Manger, W. H. Shaw 429,969 

Marine engine, J. T. Case 430,067 

Matrices, forming, C. L. Redfleld 429,864. 429,867 

Matrix machines, impression device for, C. L. 

Redfleld 429,738 

Matrix machines, justifying index for, C. L. Red- 
field 429,741 

Matrix machines, type die for, C. L. Redfleld 429,865 

Matrix making machine, C. L. Redfleld 429,740 

Matrix making machines, impression device for, 

C.L. Redfleld 429,737, 429,739, 429,742 

Matrix making, type die for, C. L. Redfleld 429,866 

Measuring sugar, etc., vessel for, G. H. Hazelton. 429.622 

Meat cutting machine, Baton & Seaman 429.850 

Meat roaster, H. R. Williams 429,708 

Mechanical movement, R. Miehle 429,694 

Mechanical movement for converting motion, R. 

Miehle 429,695 

Metal turning or planing tool, E. Bussell 429,883 

Metallic vessel, J. M. Sullivan. 429.660 

Meter. See Blectric meter. Water meter. 

Milk cooler, F. Stiles 429,972 

Mill. See Attrition mill. Roller mill. Rolling 

mill. 
Missiles, apparatus for projecting combustible, G. 

H.Babcock 429.592 

Missiles, projecting, G. H. Babcock 430.056 

Mould. See Butter mould. 

Mop, C. Bateman 429,835 

Motor. See Hydraulic motor. Traction motor. 

Mowers, grass receiver for lawn, D. Johnson 429.629 

Music leaf turner, F. F. Asmus 429,711 

Music sheet cabinet, G. W. Newberry 429,769 

Musical notation, C. Clements-Kropp 429341 

Mail machine, wire. H. B. Piggott 429.950 

Neckscarf, L. Datner 429,806 

Nipple holder, G. U. Aschenbach 



Nut lock, T. F. WellB 429,785 

Oarlock, L. F. Holz 429,919 

Oil burner, N. S. Clement 429,755 

Oilcan, O. Piper 429.951 

Orange wrapping machine, T. Hiatt 429.759 

Ordnance, breech-loading, J. B. G. A. Canet 430,102 

Ore crusher, G. W. Weller 430,049 

Ore feeder, Loftus & Booth . ... 429,857 

Ores magnetically, separating. Ball & Norton 430,058 

Oven and heater, M. Powell 429,772 

Packing, metallic piston rod, J. L. Ilayburton 430,074 

Packing, rod, W. B. Facer 429,611 

Paint composition, N. A. Biblkov (r) 11,082 

Pan. See Loom drip pan. 

Paper box, J. H. Rledell 429,960 

Paper box, P. O. Soper 430,045 

Paper weight, R. Parker 429.863 

Paving Btreets, P. Griffin 430,013 

Pencil clasp, H. C. Bvans 429,769 

Pencil sharpener, J. H. Jones 429,689 

Photographic camera, panoramic, P. Moessard... 429,792 
Photographic apparatus, automatic, M. J. Stef- 

fens 429,705 

Photographic shutter, W. B.Luce 429,929 

Piano player, electric. Case & Bvans 410,066 

Pianos, pianissimo-action for, B. N. Cummings... 430,002 

Picture rail, T. P. Dunne 429.788 

Pill making machine, P. B. Abrell 429.603 

Pipe. See Cement lined pipe. Soap bubble pipe. 

Tobacco mpe. 

Pipe, J. P. Culver 429.844 

Pipe fastener, M. Feldheiser 429,721 

Pipe fittings, manufacturing glass-lined, D. Ry- 

landsetol 430,041 

Pipe hanger, E. Rutzler 429.816 

Pipe wrench, W. Cann 429,676 

Pipe wrench, C. C. Coleman 429,719 

Plastic composition, C. A. Catlin ?29.999 

Pliers, bending, C. H. Adams 429,989 

Plotting stake, J. A. Scott 429.650 

Plow, R. S. Hver 430,027 

Plow, T.J. Mason 429.767 

Plow, A. Wilhelm 429,670 

Plow point and share, M. B. Tibbits 429,980 

Plow wheel, M. Sughroue 430,046 

Post. See Fence post. 

Post hole digger, S. H.Gregg 429,903 

Power. See Wave power. 
PreBS. See Hydraulic press. 

Pressure regulator, M. F. Abbe 429,591 

Print or picture, indelible, Colburn & France 429.843 

Printing apparatus, chromatic, W. Dicks, Sr 429,818 

Printing machine, color ticket, Hawes & Kimball. 429,621 
Printing machine, two-color, J. T. Hawkins, 

429,905. 429.906 

Printing machine, web, J. H. Stonemetz 429,873 

Printing mechanism, L. C. Crowell 429,891 

Protractor, J. H. Dolman 430,005 

Pulley, friction clutch, J. M. Anderson 430,063 

Pulley, wood rim, G. Philion 429,637 

Punch, check. B. S. Raff 429,814 

Puzzle, 10. Jones 430.030 

Rack. See Whip rack. 

Radiator, J. F. Packer 430.083 

Rail joint, J. D. Green 42y,758 

Railway conductor system, electric, C. J. Van 

Depoele 429,981 

Railway, electric, R. M. Hunter 429.C87. 430.025, 430,076 

Railway, electric, W. H. Knight (r) 11,083, 11,084 

Railway joint, Agee & Lane 430,052 

Railway joints, plate or connector for connecting, 

J. G. Hunlock 429.628 

Railway signal holder, Mertsheimer & Follens 429,933 

Railway signal system, L. B. Firman 429.899 

Railway, sinuous pleasure, H. Bormann 429.601 

Railway sleeper. S. Fox 429,613 

Railway sleeper, metal, Delorme & Brocbon 429,607 

Railway tie, P. Rafferty 430,039 

Railway track rail, E. Robinson 429,868 

Railways, automatic switch for cable. H. Sawyer. 429,869 

Rake. See Horse rake. 

Ranges or stoves, flue structure of cooking, W. 

H. Pfahler 430.085 

Ratchet drill, T. Bass 429.714 

Razor guard, T. Crookes 429,605 

Reciprocating members, means for holding in 

place machines having, J. T. Hawkins 429.907 

Reel. See Fishing reel. Wire reel. 

Refrigerator wall of wood pulp, C. D. Woolworth. 429,830 

Refuse burner, J. Lynch 429,693 

Register. See Cash register. Hot air register. 
Regulator. See Electric regulator. Pressure 

regulator. 

Rein holder and indicating plate, J. Haish 429,620 

Revolving table. G. H.Carlson 430,083 

Roller and harrow, K. B. Harvey 430,016 

Roller mill. H. A. Due, Jr 429.680 

Rolling mill for making seamless tubes, W. Heck- 

ert 429,623 

Rolling tubes, cold, G. II. Bverson 430,008 

Rooting fabric, W. H. H. Childs 429,885 

Roofing plates, machine for bending and cutting 

metallic, Heinzelman & Meyler 429,809 

Rope clasp, Seiders & Hood 430.043 

Rowing gear, bow facing, I. H. Conway 429,678 

Rubber shoe, ventilated, J. H. McKechnle 429,944 

Sample holder or fastener for show and other 

cards, G. W. McGill 429.943 

Sash balance, C. C. Estill 429.610 

Sash balance, J. McArthur 429,941 

Sash fastener, A. C. Qandee 429,901 

Sash holder, J. M. Stukes 429,974 

Sash holder, B. G. Whitehead 429.669 

Sash, ventilating, J. P. Rieffel 429,796 

Sausage stuffing machines, tying attachment for, 

W. B. Allyn 429,875 

Saw hanging, H. L. Beach 429.818 

Sawing machine, H. L. Beach 429,836. 429,837 

Sawing machine, H. C. Green 429,902 

Scourer. See Grain scourer. 

Screw, J. Ericson 429.851 

Seat. See Car seat. 

Secondary battery, C. Hering 429,912 to 429,914 

Seeder, grain, S. H. Purdy 429.954 

Separating machine. Heine & Trask 429,909 

Separator. See Grain separator. Grain and seed 

separator. 

Shaft, vehicle. A. G. Johnson 429,810 

Shafting hanger, M. D. Hemenway 429,723 

Sheet metal, uniting the edges of, W. H. & W. J. 

Clark 430.000 

Ships, deck seat for, J. M. Lovnld 423,928 

Shirt iron, H. Myers 429.940 

Shovels, manufacture of, P. W. Groom 430.014 

Shutter worker, J. F. Newhall 429.793 

Siding, device f or lay ing, D. W. Connell 429.C04 

Signs, letter for, A. J. Parker 429.813 

Skate, road, E. S. Dorr 480.006 

Slaw or kraut cutter, L. W. & H. W. Fox 429,612 

Sled brake, B.Kramer 430.033 

Slicer, apple, C. M. Heffron 429.624 

Slicing machine, D. G. Stone 429,973 

Slugging machine jack, C. O.Parker 



Smoke consumer, R. K nobelspies 

Snatch block, J. S. Jackson, Jr 

Soap bubble pipe, R. S. Thain 

Spraying device or atomizer for liquids, C. D. 
Stanford 

Spring. See Bolster spring. Hammer spring. Ve- 
hicle spring. 

Spring bolt, A. T. Waters 

Sprinkler. See Hand sprinkler. 

Steam and gas generator, L. B. Fish 

Steam generator, F. W. Parsons 

Steam generator, G. H. Taylor 

Stem winding and setting mechanism, C. V. 
Woerd — 

Stencil. T.J. Mullaley 

Stone grinding and polishing machine, J. 
McEnerney 

Stone sawing machine, G. N. Williams, Jr 

Stopper. See Flue stopper. 

Store service railway switch, B. A. Rorke 

Stove frame, gas cooking, O. M. Shannon 

Stove, hot blast, H. Kennedy , m 

Strainer.J. W. Hyatt .' 

Straw burner, G. Laube (r) 

Stuffing box for piston rods, J. F. Snyder ?. 

Stump extractor, W. V. Hoag 

Supporter. See Garment supporter. 

Surgical cradle splint. E. S. Bishop 

Surveyor's instrument, J. R. Hanlon 

Switch. See Store service railway switch. 

Switch board, J. M. Andersen 

Table. See Revolving table. 

Tank.R. A. L. Blondel 

Tapping machine, nut. W. R. Anderson 

Target, folding, C. O. McBride ,.... 

Target, glazed, P. W. Pratt 

Telegraph instrument, mechanical, E. R. Water- 
house 

Telegraphy, multiplex, h". J. Patten 

Telephone, W. Vogel 

Telpher system, C. J. Van Depoele 

Thill coupling, Sharp & Consene 

Thill coupling, A. L. Stevens 

Thill holder or tug. J. W. Spangler 

Tie. See Railway tie. 

Timbered structures, preserving, O. Chanute 

Tire for wheels, elastic, G. Singer 

Tobacco hanger, J. Sayers . 

Tobacco pipe, etc., S. Backus 

Toboggan, wheeled, O. A. Wheeler 

Trace fastening, W. R. Morse 

Traction engine, B. F. Sammons 

Traction motor, J. S. Baldwin 

Traveler's companion. E. W. Lee 

Tricycle. Beer & Bond 

Truck, electric railway motor, C. J. Van Depoele. 

Tug, shaft. J. B. Crosby 

Twine for use in grain binding harvesters, ma- 
chine for manufacturing, F. R. Williams 

Type distributing machine. Dow & Powers 

Type setting machine, J. W. Chadwick 

Type writers, guide chart for, J. R. Free 

Type writing machine, G. W. N. Tost 

Typewriting machines, paper carriage for, G. S. 
Graff 

Umbrella frame, J. H. Sprague 

Undergarment, Invalid's, E. L. Tozer 

Upsetting machine die, W. J. Parmelee 

Valve, J. D. Bowman 

Valve, J. E. Sague 

Valve, engine reversing, Z. O. Grabiel 

Valve, relief. E. Martyn 

Valve reseating machine, C. L. Morse 

Valves, controlling shut-off and throttle, M. W. 
Sewall 

Valves, mechanism for actuating shut-off and 
throttle, M. W. Sewall 

Vehicle running irear, A. W. Grant 

Vehicle sand band, J. H. Barnes 

Vehicle sand band, J. F*. Smith 

Vehicle spring. B. Clipp 

Vehicle spring. R. M. Stivers 

Velocipede, W. Hillman 

Vulcanizing wood, W. C. Andrews 

Wagon brake. N. A. Wheeler 

Wagon jack, W. S. Ilinman 

Wagon step, B. A. Nichols 

Washer. See Window washer. 

Washing machine, J. W. Anderson 

Washing machine. J. M. Bolton 

Washing machine, A. Schlingman 

Watch balance, apparatus for testing, W. D. 
Olcey 

Watch, stem winding and setting, L. Burrl-Haldl. 

Water and gas box, street, A. W. Morgan 

Water closet, J. W. Hogue 

Water heating device, O. M. Shannon 

Water meter, rotary, W. G. Kent 

Water wheel, J. L. Shelton 

Wave power, J. B. Gray 

Welding compound, A. J. Severance 

Wheel. See Car wheel. Water wheel. 

Whiffletree coupling, M. B. Runyan 

Whiffletree hook, W. H. Gibbs 

Whip rack. Wilson & Rheubottom 

Whip socket and rein holder, G. B. Catton 

Wick adjusting device, F. Rhind 

Windmill gearing, M. R. Martin 

Window washer and wiper. F. Tylee 

Wire and track cleaner, J. Bauer 

Wire bending tool. J. A . Robbins 

Wire reel and stretcher, W. E. Bell et al 

Wrench. See Pipe wrench. 



429.765 
430,028 
430.095 

429,658 



429,748 

429,900 
429,771 
429,976 

430,099 
429,734 

429.860 
429.874 

429.646 
430,091 
429,725 
429,688 
11,085 
429,656 
429,761 

429,716 
430,015 

430,054 

429,899 
429.878 
429,912 
429.953 

429,982 
429,735 
429.801 
429,747 
429,871 
429,971 
430.093 

430.068 
429,818 
429,965 
429.712 
430.098 
429.649 
429,648 
429,801 
429.766 
429,715 
429,746 
429,606 

429,829 
430.007 
429,754 
429,614 
429,710 

429,757 
429.783 
429,665 
429,701 
429,881 
430,042 
429,852 
429.632 
429,939 

430.089 

430,090 
429,681 
429,713 
429,654 
429.842 
43,820 
430.019 
430,055 
430.050 
429,686 
429,635 

429.831 
429,993 
429,870 

429,699 

429,805 
429,783 
429,853 
429,799 
429,923 
429,780 
429,617 
429,770 

429.702 
429,615 
429,987 
429,677 
429,743 
429,931 
430,047 
429,990 
429,961 
429,673 



DESIGNS. 

Boots, etc., wear plate for. L. N. Beaucbemin. 19301 

Bottle. E. Backus 19,892 

Cane or umbrella handle, A. Krouse 19,900 

Card, T. W. Kelley 19,901 

Carpet, E. Fisher... 19,878 to 19,881 

Carpet. H. Horan 19,882 

Carpet, W. L. Jacobs 19.883. 19,884 

Carpet, C. W. Swapp 19,885 to 19,887 

Clasp, N. Biseman 19,897 

Cuspidor, H. B.Goodwin 19,899 

Electrical instrument case, E. Weston 19,895 

File, letter. Vaughn & Convery 19,902 

Hedge knife, A. C. French 19,898 

Magnet, B. Weston 19396 

Match box, H. P. Fairchild 19,894 

Saw handle, C. A. McCann 19.904 

Stove, heating. J. Dwyer 19.903 

Tile, roofing. G. H. Babcock..., 19,888 to 19,890 

Wagons, sleighs, etc., guard rail for, G. S. Caldwell 19,893 

TRADE MARKS. 

Baking powder. F. A. Waterhouse 18.098 

Beer, lager, C. Joly 18,008 

Canned meats, poultry, fish, vegetables, and fruits, 

Merrell & Soule 18,013 

Canned oysters. Turner, Frazer Mercantile Com- 
pany 18,026 



Cosmetics. C. H. Beers 18,006 

Fishing reels. 1. J. Booth 18,004 

Game consisting of a winding track and balls for 

rolling on the same. Smith & Peelle 18,014 

Instruments or appliances for the cure of disease, 

H. Sanche 18,024 

Insulating against the escape of electricity, mate- 
rial for, Roessler & Hasslacher Chemical Com- 
pany 18,017 

Jewelry, watches, silver and plated ware, bronzes, 

and opera glasses, C. W. Schumann & Sons 18,025 

Lard, Figge & Brother 18,020 

Milk, condensed. New York Condensed Milk Com- 
pany 18,023 

Paints and pigments, T. Hubbuck& Son 18,021 

Pantaloons, coats, vests, and overalls, R. M. Con- 

nable & Co 18,019 

Paper, book. Miller & F'llnn 18,022 

Perfumery. U. W. Becker 18.005 

Perfumery, Ladd & Coffin 18,010 

Perfumery, T. Metcalf & Co 18,011 

Periodical trade journal, J. L. Kendrick 18,029 

Razors. Graef & Schmidt 18,007 

Razors, H. Keidel & Co 18.009 

Remedy for piles, Howard Bros 18,015 

Tobacco, cigars, and cigarettes, plug and twist 

chewing, T. L. Vaughn & Co 18.018 

Tobacco, plug and chewing, Fulton & Bro 18,012 

Wines and alcoholic liquors, U. S. Woodbury 18.027 



A Printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn &, 
Co., 361 Broadway, New York. 

Canadian Patents may now be obtained by the 
Inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 
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Inside Page, each Insertion - - - 7& cents a Use* 
Back Pane, ench insertion - - - SI. 00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 

It is Hard* Denne, and Ad- 
hesive. Does not check or crack. 
It is impervious to wind, water, 
and disease germs. It dries in a 
few hours. It can be applied in 
any kind of weather. It is in gen- 
eral use. Licenses granted for the 
mixing,using, and selling. 

Address ADAMANT MFG. CO. 

309 K. Genesee !»t., 

Syracuse, N. Y. 





"Star" 

Foot Laths 

Swings 

9x2Sin. 



Seneca Falls Mfg. Co., 695 Water St., 




SEBASTIAN.MAY&CO'S 

Improved Screw Cutting 
Power Jdililljjg 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Cataloguesmailed on application. 
165 W. 3d St., Cincinnati, O. 




ROCK DRILLS 

AIR COMPRESSORS, 

MINING AND QUARRYING MACHINERY, 

Ingersoll- Sergeant Rock Drill Co. 

No. to PARE. PLACE, NEW YORK. 

Bend for Complete Priced Catalogue. 



ROCK DRILLSeL 

AIR COMPRESSORS 8, 

GENERAL MACHINERY roRgj 

Mining, Tunneling.'""" 

RAND DRILLCo23ParkPlacenew^ri ; : 



S3 PRINTING PRESS. 

logue for two stamps. Kelsey *fc Co., Meriden, Conn. 



Do all your own 
printing. 8ave 




Watch man's Improved Time Detector 
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ILLUSTKATIONS. 



Advertising device 373 

Alarm, low water 20 

Ampere meter 121 

Ad vil attachm ent 308 

Arch, Brooklyn's 5 

Armadillo 137 

Armature, Wray's 201 

Ash sifter, Sudlow's 68 

Atomizer, Windolph's 2l3 

Awning, metal 356 



11 



340 
. 342 



Bag filler. Stone's 

Bags, paper, holder 

Baggage check <x» 

Bass reliefs 325 

Bed, animal 277 

Bedsteads, siding for 149 

Belting and pulleys 247 

Belting, rubber 75 

Bicycle, Diamond 239 

Bicycle Victor 212 

Blake, war ship 25 

Blanket harness 324 

Blind for bridles 198 

Boat, submarine 305 

Boiler, Roberts 20 

Boilers, steam, improved 212 

Book holder, Slip pel's 388 

Brake and starter 52 

Brake, car 169 

Brake staff support 133 

Brake a hoe 261 

Brake shoe, bicycle 53 

Bread cutter. Stone's 356 

Brickkiln 21 

Brick cutting machine 372 

Bridge flooring 218 

Bridge, Firth 17 

Bridge, Hudson River 280 

Bridge, Kentucky River 153 

Brush mechanism, new 321 

Brushes, window, shield for 809 

Bureau of weights, etc 67 

Burner, hydrocarbon 84 

Butter worker, Foster 133 



Cabinet, wall 395 

Cabiegrip 132 

Calls, telephone 123 

Caliper, development of 390 

Calipers. Billings 75 

Canal, ship, Harlem 183 

Can opener 292 

Camera, Brice's 148 

Camera. Hide's 218 

Candlestick. Nessle's 69 

Cane mill. Hatton's 169 

Carpet exhibitor 37 

Cur, compressed air 229 

Car coupling, Cooper's 100 

Car coupling, Freeman's 324 

Car coupling, H arper's . . 133 

Car coupling, Kalbach's 197 

Car coupling. Mason's. 68 

Car coup liner, McKerahan's. .. .. 389 

Car coupling, Monroe's 84 

Car coupling, Seay's 2i8 

Car, elevator - 361 

Car Harriman's 357 

Car heating system 25 

Car, petroleum 330 

Carpet cleaner 889 

Carving tools 363 

Cash carrier, Fuller 165 

Cats, mummy 169 

Celery. Wiling 889 

Cellulose machine 200 

Chain, elastic 22 

Channel cleaner 293 

( biinnel protector 212 

Check hook, harness 133 

Check punch. Lane's 231 

Chimney of Chirk works 246 

Chlorlnation process 132 

Church, St. John's, destruct 232 

Churn dasher 261 

Cigar lighter, electric 121 

* ircuit closer. 248 

Circuit closer, Dempf's 261 

City of Paris, stem of 312 

Clamp, Rells* 84 

Clamp, pipe 308 

Clamp, rope, Young's 149 

Clutch, anti-friction 26 

Coat, storm 22 

Collar for pans, Washburn's 404 

Comparing machine 57 

Copper, Indian 363 

Converter, electric 113 

Corn trimmer 52 

Cotton cultivator, Bailey's 229 

Cotton chopper, Jordan's 100 

Cotton picker 389 

Coupling, car 389 

Coupling, car, Armstrong & Co.'s 404 

Coupling, car. Cooper's 100 

Coupling, car, Freeman's 324 

Coupling, car. Harper's 133 

Coupling, car, Kalbach's 197 

Coupling, car. Mason's 68 

Coupling, car, new 84 

Coupling, car, Seay's 228 

Coupling, car, Williams & Edel- 

s ton's 40ft 

Coupling link 182 

Coupling, thill 245 

Clip, paper 22 

Clothes line adjuster 309 

Clouds, tornado 233 

Cruiser, Newark 202 

Cruisers, German 277 

Cultivator, Henry's 149 

Cultivator, Lowenstein's 68 

Currents, large, effects of 107 

Curtain fixture 181 

Curtain pole fixture 809 

Cusbing, torpedo boat 65 

Cyclone of March 232 



ueotai instrument 342 

behiagnetizer, watch 121 

bepoi. Louisville, wreck 233 

l>uck. dry, Halifax 168 

Ditch ng machine 245 

Doll, phonographic 257 

Door check, Dobrmann's 197 

Door kno b attachment 197 

Doora. elevator, closing 378 



Dough kneader 228 

Drainage system, Hallock's 228 

Drawing kit 267 

Drill, Barnes' 181 

Dust guard for cars 293 

Dynamo. American 377 

Dynamo. Ferranti 41 

Dynamometer, Nixon's 299 

Dynamo, plating, new 4 

Dynamo, West nghouse 113 

Dumbwaiter 276 



Rlectric cigar Igbter.. 121 

Electric circuits, high and low ... 91 

Electric conduit for cars 105 

Electric converter 113 

Electric lighting, amateur 297 

Electric machine, Holtz 219 

Electric machine, Parts 73 

Electric meter 120 

Electric phenomena 9 

Electric s gnal, Taylor's 106 

Elevator, coal 360 

Elevator doors, closing 378 

Elevator, indicator 372 

Engine, Clarke 62 

Engine, hot air 73 

Engine of launch Lillian 89 

Engine. Rickie's 299 

Kngine, salzer 20 

Engines of Augusta Victoria 101 

Envelope moistener 342 

Ericsson, home of 69 

Escutcheon, key hole 74 

Etching 313 

Evaporator, Frick's 260 

Exhibition, New York, 1892 8 

Expansion, local 107 



Fair of 1892 8 

Fair, World's, site of 38 

Falls City Hall, debris 233 

Faucet, measuring 261 

395 
74 
134 
372 
43 



Feather ornament. 
Feed bag . Monf ort's 
Fence, hedge, Geiser's. 

Fence post 

Fence, wire, stretcher. 

Fire alarm, ringing 341 

Fire boat, Boston 135 

Fire lighter, automatic 292 

Fire plug, Nonparei I 245 

Fishing rod manufacture 196 

Flooring, br dge 218 

Flume, San Dieao 167 

Fiuorine 249 

Fork, fodder, Rudlger's 356 

Forth bridge. 17 

Foundry, westinghouse 369 

Frame, wooden 395 

Fruit drier. Gilbert's 42 

Furnace door opener 313 

Furnace, Millers 68 

Furnace, Terteling's 68 



G 

Galley, printer's 132 

Game apparatus. Price's 150 

Galley, printer's. Hoss' 228 

Garden tool. Stiles' 844 

Gas fire in New York 893 

Gate, end. for wagons 213 

Gate, railway crossing 86 

Glass, etching 813 

Glass polishing wheel 166 

Glass, stained 847 

Glassworks. Tallapoosa 345 

Globes, celestial 7 

Glove fastener 261 

Goubet, submarine boat 305 

Governor, phonograph 248 

Graph op hone, micro., new 264 

Gr.ndlng machine, Ridley's 283 

Grip, cable ~ 132 

Growing head, adjustable 197 

Guard, surface, railroad 4 

Gun for high explosives 315 

Gun, German, new 266 

Gun, 9-inch, Armstrong 85 



U 

Hammer, machinist's 166 

Hanger, Schneider's 344 

Hanger, tobacco 197 

Harness blanket 324 

Harness, tail guard for 372 

Hay sling 279 

Hay stacker, Talbot's 134 

Hat holder, Fuller's 292 

Hat, sunshade 116 

Head of inventor 9 

Head rest, new 74 

Heat, applied, rocker for 107 

Hinge connect, for alarms 363 

Hinge, Slane's 404 

Hoe, horse, Ewing's 149 

Hoe or rake, improved 134 

Hoist and conveyer 358 

Hoist, Robitai lie's 292 

Hook, check, harness 133 

Hudson River bridge 280 



I 

Index, ledger, 309 

Index plate. Schirk's 340 

Indicator, elevator 372 

Inventor, head of 9 

Irene, war ship 277 

Iron, sad. Carman's 342 

Iron work for amateurs 379 

Irrigating apparatus 293 



K 

Kentucky River bridge 153 

Key fastener 213 

Kiln, brick 21 

Kneader, dough &8 

Knife, automatic 279 

Knife, finger nail 22 

Knife grinder 324 



Ladder, adjustable 308 

Lamp, flash, cheap 123 

Lamp. fluBh light 5 

Lamp, gas Wenham 6 

Lamp, Grebe's 150 



Lamp, portable 37 

Lamp screen 347 

Lamp shade 347 

Lamp supports, iron 379 

Lantern, wi re cloth 347 

Launch. Lorillard's 89 

Leak stopper for vessels 37 

Leather channel er 26 

Ledger Index 309 

Lemonade holder 213 

Lens, astigmatic 43 

Life raft 388 

Lifter, link. Grove's. 5 

Lighting, electric, amateur 297 

Lighting, electric, London 40 

Lighting, electric, Westinghouse. 113 

Lillian. steel launch 89 

Lily of Sumatra 314 

Link, coupling , .... 182 

Link lifter. Grove's 5 

Listeranddr.il 181 

Lithia spring, Tallapoosa 845 

Lock, alarm 212 

Lock, door, Connor's 54 

Lock, Lawrence's 244 

Lock, nut. Harris' 340 

Locomotive, compressed air 250 

Locomotive round house 376 

Locomotive wheels 145 

Loop, Colorado 152 

Louisville, map of 232 



M 

Machine, hoop shaving, Curtiss'.. 404 

Magnes urn lamp. 5 

Ma 1 car 361 

Manhole explosion 893 

Maps, celest a! 7 

Measure, tape 150 

.Mechanic, instruction of 164 

Medal. Paris Exposition 4 

Metal, embossing 328 

M etal, sheet, bending 184 

Metals, etching, 313 

M eter, ampere 121 

Meter, electric 120 

Meter, volt 121 

Micrographophone 264 

Milk can, Smith's 165 

Mill boot, Tilton's 184 

Miterlng machine 249 

Money box, magic 165 

Motor, hydraulic 389 

Motor, phonograph 248 

Motor, spring 244 

Motor, water 69 

Mountains of the moon 217 

Mower, lawn 292 

Mummy cats 169 

Music leaf turner 267 



Navigation, aerial 117 

Newark, cruiser 202 

Nut lock, Harris' 340 

N ut and washer .213 



O 

Opossum, dogbeaded 105 

Ore concentrator, Kidd's 340 

Ornaments in wire. 409 

Ornaments, wall 395 



Packing, plumbago 22 

Padlock, Mosley's 324 

Paperclip 22 

Paper manufacture 200 

Park, Morningside 8 

I'en, fountain 54 

Pen, stenographic 42 

Pencil sharpener 231 

Petroleum car 330 

Phonograph as chronoa: 248 

Phonograph, sci. use of 248 

Piano btring frames, brass 276 

Pictures, telegraphing 184 

Pilot for trains 21 

Pipe top, tobacco 858 

Pipe wrench ... 43 

Pistol, harmless 315 

Planers, attachment for 373 

Plating, dynamo 4 

Plow, submarine, Coult's 4 

Plug, fire, Nonpareil 245 

Poison distributer 229 

Portage viaduct 152 

Post. fence 872 

Post ofltce, N.York 55 

Powder smokeless 180 

Power indicator, Nixon's 299 

Press, printing, attachment 84 

Press, pulp, Starr's 404 

Printing machine, linoleum 72 

Propeller, feather blade 53 

Pruning Implement 53 

Pulley, band saw 64 

Punch, check. Lane's 231 

Purifier, middlings 21 



R 

Raft, life S88 

Rail joint. Lynd's 54 

Railway, elevated, new 296 

Railway, logging 344 

Railway platform 265 

Railway, pneumatic 357 

Railway, submerged 36 

Rake, hand, Paxson's 100 

Redoubtable, war ship 59 

Rein guide , 388 

Relay, telegraph 21 

Reloader, coal. 360 

Repousse work 325 

Residence at Portchester 408 

Rifle, German, new 266 

Rio de Jtinelro 88 

Rocker, electric Ifi7 

Rocky Point 153 

Roofs, covering for 116 

Running board for cars 169 

Saddle Jack Garrett'B 260 

San Diego flume 167 

Saw, cut-off 6 

Saw, Day's 5 

Scraper, dredging 4 

Seat, chair, reversible 356 

Serpent, venomous 330 



Sewer, Paris 91 

Sewing machine, Cole's 201 

Shaft hearing 344 

Shaft, lighter, new 277 

Sh elf, stove pipe 231 

Shingle, metallic... 116 

Ship, air, Bechtel's 388 

Shoe fastener 261 

Signal, electric 106 

Signal, railroad 2i9 

Signal switch 293 

Signal system, block 209 

Singer factory flre 392 

S<nk, cement, Moore's 405 

Sisalplant 148 

Skylight, Campbell's 245 

Slag escape 324 

Sling, hny, new 279 

Soap holder, Stott's 22 

Soul, location of 25 

South, industrial 337 

Stage trick, novel 329 

Stamp, time 283 

Stamping machine, letter 56 

Standnipe, demolished 234 

Statue, double Image 6 

Steamer Augusta victoria ....... 101 

Stopper for leaks 37 

Stove, oil or gas 373 

Stovepipe shelf 281 

Stove pipe. Turner's 86 

Stove, straw burning 37 

Streets, New York, bridging 87 

Suspender belt 42 

Switch, interlocking 97 

Switch mechanism 278 

Switch safety stop, 289 

Switchsignal 293 



Alloy, new 

A lphabet, touch 

Aluminium, manufacture .. 
Aluminium plates, battery. 

Aluminum, working 

Ampere meter 

Anemones, Japanese 

Animai co oiing matter . 

Animals, cruelty to 

Animals, music sense 

Antihakteriken 

Antiquities made to order.. 

Antiseptic, coffee as 

Antiseptic, new 

Anvil attachment 

Aqueduct, Nadria 

Arc light, American system 

Arc light, Brush .. 

Arc light improvement 242, 

Arch, Brooklyn 

Aristol 

Arithmetical 

Armadillo 

Armaments, naval 

Armature, improved , 

Armor plate tests , 

Ash sifter, Sudlow's 

Asphaltum, California 

Association, mechanic 

Astronomical notes 

Astronomy, chair, Mitchell . . . 
Astronomy. Raphael and... . 
Athletics, college, regulation. 

Atomizer. Windolph's 

Augusta, Victoria, engines of 

Avenine 

Awning, metal , 



Tail guard for harness 372 

Tallapoosa 337 

Tape measure 150 

Telegraph relay 21 

Telephone calls 123 

Tellurian, Hosking's 377 

Thill coupling 245 

Thread cabinet 373 

Tickets, price, attachment 231 

Tie and chair, railway 116 

Tie, cross, metal 390 

Time register. Tiffany's 277 

Tool cutter. Smith's 149 

Tool and handle, Barnett's 116 

Tool holder 342 

Tools for repousse 825 

Tornado of March .232 

Torpedo boat rushing 65 

Toy, Wallace's 116 

Tramway practice 58 

Trestle, railway, great 154 

Trick, stage, novel 329 

Tricycle, Pool's 75 

Truck, barrel 165 

Tuning forks, driving. 123 

Type writer, improved 244 



Valve, improved 813 

Valve for steam engines 283 

Valve, straightway 356 

Vaporizer, Sherman 42 

Vase, embossed — 325 

Velocipede. Stoner's 75 

Ventilator for cars 293, 808 

Vessel for liquids 389 

Viaduct on Great Loop 152 

Viaduct, Portage 152 

Viaduct, 155th Street New York.. 385 

Violin. Barnard's 100 

Volt and ampere analogies 100 

Voltmeter 121 



W 

Wall ornaments 

war ship Blake 

Wart-hip Irene 

War ship Redoubtable.. 

Watch demagnetizer 

Water tower and ladder 

Water wheel, new , 

Weeder, Stiles' 

Wells, artesian. Riverside 

w heel, perforating 

Wheel, vehicle. Wilson's 

Wheel, water, new 

Wheels, locomotive :..., 

Whistles to produce beats 

Windlass, Bridge's. . . 

Window shade exhibition 

Wire stretcher 

Wire stretcher. King's 

Wood carving 

Wood cutting machine 

W rench , pipe 43, 



Zinc 

Zylonlte frame . 



MISCELLANY. 



Figures preceded by a star (*) refer 
to illustrated articles. 



A 

Abrus precatorius 168 

Acid, camphoric 179 

Acid sulphite 327 

Acl<l, sulphuric. New Zealand 278 

Acid, uric 123 

Acids of fruits 370 

Acoustics, determining 52 

Adulterant, adulteration 276 

A dvertlsing device *373 

Advice, good 290 

Age, great, living to 386 

Age, old, privilege 154 

Agreement, make an.. 379 

Ataska, volcan c erup . 374 

Alarm, low water *20 

A larm, water *202 

Algae preservation 362 

Algol 98 

Allen, Horatio 26 



281 
215 

♦308 
323 

*37T 
119 
243 
*5 
215 
291 

*137 
S08 

*201 
379 
*68 
410 
263 
227 
135 
216 
312 

"313 

♦101 
146 

*856 



Bag filler and holder *340 

Bags, paper, holder for *342 

Baggage check *388 

Baldness, treatment of .. 98, 359, 122 

Balloon ascent 311 

Balloon, new 276 

Baltimore, cruiser 328 

Banker, centenarian 147 

Bath, gold, excellent 86 

Bath, toning. 35,374 

Bath, toning and fixing 88 

Batteries, floating 327 

Battery lighting 267 

Battery, storage 148 

Battery, storage for cars 294 

Beavers 188 

Bed. animal, new "277 

Bedstead s, sidi ng for. *149 

Beer, eighteenth century US 

Beetles, furniture 405 

Beets, purchasing 344 

Belting and pulleys *247 

Belting, rubber *75 

Rending mach., armorplate 199 

Bicycle Diamond . . . *229 

Bicycle, photography of 73 

Bicycle. Victor *212 

Bill, copyright 403 

Bird, bower 119 

Birds, longevity of 87 

Birds, migrating 344 

Birds' nests, edible 375 

Birds, speed and power 54 

Bis on. American 150 

Blacking, stove 263 

Blake, warship *25 

Blanket, harness ..*324 

Ulind for bridles *198 

Blind In China, instruction 227 

Boat, submarine *305 

Boasting, folly of 198 

Uody, cooling of 89 

Boil, to abort. 149 

Boiler, foaming 22 

Boiler, Roberts *20 

Boilers, steam, improved *212 

Book holder. Stippel's »398 

Borax rubber 122 

Border line, Uncle Sam's 151 

Bowlders, to break 327 

Boyden, Seth, monument 347 

Brake, car *169 

Brake shoe, bicycle *53 

Brake sboe, Pearson's *261 

Brake staff support. *133 

Brake and starter *52 

Brakes, car, electric 26 

Bread cutter, Stone's *356 

Breech mechanism, new *821 

Brick cutting table "872 

Brickkiln *21 

Bricks from coke 327 

Bridge building, unfortunate.... 357 

Bridge. Detroit river 22 

Bridge flooring ! . *218 

Bridge, Forth 6, -17, 219 

Bridge, Forth, cost of. 164 

Bridge, Forth, opening of . . . .194, 198 

Bridge, great, N. Y. and N. J 167 

Bridge, Hudson R.. proposed. ...♦280 

Bridge, Kentucky river *153 

Bridge moved by earthquake 342 

bridges, great, length or 291 

Brittleness In bodies 808 

Bronze, phosphor, casting .... 99 

Brush, Buckle's 61 

Bullets, photographing 53 

Bullets, small bore, effects 309 

Building, cheap 107 

Buildings, adjacent, damage 138 

Buildings, noted, heights *24 

Bureau of weights, etc *57 

Burner, hydrocarbon "84 

Burns, tannin treatment 133 

Butter, cocoanut 185 

Butter shows, Denmark 146 

Butter worker, Foster's *138 

Butterflies, high-flying 263 

Buttering machine 293 



Cable grip *132 

Calculations, electrical 179, 196 

Caliper. Billings *75 

Caliper, deve opment *390 

< all s, telepl ( one *123 

Camera,Hales *218 

Camera, hand, Brice's *148 

Camphor 242 

Camphor, Japanese 218 

Can opener, B oo thby's *292 

Canal, Music Shoals 50 

Canal Nicaragua 182, 294 

Canal, Panama 114 

Canal. I'anama, again 409 

Canal, ship, Florida 41 

Canal, ship, Harlem *182 

(anal, Suez, electric light. 137 

Cancer, curef or 7 

CanaieWick, Nessle's '&y 



Cane mill, Hatton's 169 

Car brakes, electric 26 

Car coupling bill 167 

Car coupling. Cooper's *100 

Car coupling, Freeman's *824 

Car coupling. Harper's 4 133 

Car coupling. Kalbach's *197 

Car coupling, Mason's ... *68 

Car coupling, M cKerahan 's *389 

Car coupling, new. *84 

Car coupling, Seay's *'£8 

Car, elevator *3fil 

Car, flre in ....180, 184 

Car, Harriman's *3&7 

Car motor, e ectric 394 

Car, petroeum *3S0 

Cars, comp ressed air 218, * 229 

Cars,, electrical, battery. 294 

Carbuncles, remedy for 103 

Car heating system '25 

Carnations, perpetual 244 

Carpet cleaner, new *389 

Carpet exhibitor *37 

Carriages, care of 36 

Carter, Geo. W 298 

Carving, wood *36S 

Capital, foreign, influx, 86 

Cash carrier. Fuller *165 

Casting, phosphor bronze 99 

Cats, mummy *169 

Cautions for young men 407 

Cedar oil 311 

Celery, hilling *389 

Celery, poison in 315 

Cellulose apparatus *200 

Census. European 875 

Centenarians, are there? 346 

Cesspools, etc., drainage of 195 

Chain, elastic *22 

Channel cleaner, Evans' .*293 

Channel protection *212 

Check hook for harness *133 

Check punch. Lane's *231 

Check signing by electricity 866 

Chemistry, lectures on 214 

Cheyreul, successor of 280 

Chicken business - 295 

Chimney, Clark works *246 

Chimneys, efficiency of 260 

Chinaman, persecuted 283 

Chinese, bill against "258 

Chlorination process *132 

Chocolate and cocoa. 378 

Choco'ate purgative 87 

Chronograph, phonog. as.. A — *248 

Churn dasher, Carson's *261 

Cigar lighter, electric *121 

Circuit closer, Dempf's *261 

Cities, population 182 

City of Paris, accident... 242, 263 

*3i2, 313 

Clamp. Kells' *84 

Clamp, pipe *308 

Chimp, rope. Young's *149 

Clearinghouse, work of 186 

Cleopatra, needle of 394 

Clip, paper *22 

Clothes line adjuster *809 

Clutch, anti-friction *26 

Coagulants 186 

Coal bricks , 90 

Coal Co., Del. and HudBOn *360 

Coal , ignition, in shi ps 297 

Coast, French, sinking.. 42 

Coat, storm , *22 

Cobalt plating 278 

Cocoa and chocolate o78 

Cocoaine pencils. . . 178 

Coco-de-Mer, specimens 291 

Coffee as antiseptic 231 

Coffee, uses for 393 

Coke and charcoal, difference.... 134 

Coke bricks S27 

Col lar for pans, Washburn's *404 

Colors, fixing, process 166 

Colors for glass 147 

Colors for show bottles 284 

Comet. Brooks, a 215 

Comet, Davidson's 227 

Comparing machine *57 

Conduit for cars, electric »104 

< onfect loners, secrets of 362 

Confectionery, adulteration 87 

Confectionery, varnish for 295 

Consumption 393 

Consumption, prevention of 119 

Converter, electric ...*113 

Copper sulphate for potatoes 51 

Copper, tempered 259 

Copyright bill, failure 306 

Corn trimmer *52 

Corrosion 36 

Costume, electric light 263 

Cotton bales, articles in 212 

Cotton chopper, Jordan's *100 

Cotton, combustion of 64 

Cotton cultivator, Bailey's *229 

Cotton picker 389 

Counsel, good, wise father's 106 

Coupling, car, Armstrong & Co.'s.*404 

Coupling, car, bill 167 

Coupling, car. Cooper's *100 

Coupling, car, Freeman's *324 

Coupling, car, Harper's *188 

coupling, car, Kalbach's.. *197 

Coupling, car, Mason's *68 

Coupling, cai, Monroe's *84 

Coupling, car, new *389 

Coupling, car, Seay's *2JS 

Coupling, car, Williams & Edel- 

ston r s »405 

Coupling link *182 

Coupling, thill *245 

Cowboysin Rome... 214 

Cruiser Baltimore, injury 328 

Cruisers, German, new ; *277 

Cruiser Newark *202 

Crystallography 168 

Cuba, sponge trade of 28 

Cultivator, Henry ' s "149 

Cultivater, Lowenstein's 'OS 

Currents, large, effects *107 

Curtain fixture *181 

Curtain pole fixture *309 

Curves, magnetic, to fix 248 

Cushing, torpedo boat "65 

Cyanogan, production 167 

Cyclone of Marcb, 1890 *232 

Cyclone, Western 210 



Dandruff 40 

Demagnetizes watch *121 

Dental instrument .*342 

Dentures, suction in. &3 

Depilatory 230 

Depression, mental 123 

Detroit fair — 395 

Detroit iver bridge 22 

Developer, etkonogen... a\2 

Developer, elkonogen. acid ...... 339 
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Developer for traveling 1G8 

Diaphragms, to blacken 262 

Diphtheria, cure for 8 

Disinfectant. Bailey 228 

Ditching machine. Carter's *245 

Dividends, fictitious 410 

Dock, dry, Halifax. *168 

Dock, dry, new 806 

Doggivesfire alarm. 88 

Doll , phonographic *263 

Door check, Dohrmann'a *197 

Door knob attachment *197 

Doors, elevator closing *378 

Dough kneader •228 

Dragon, old 66 

Drainage system, Hallock •228 

Draught appliances, car.. 182 

Drawing kit «267 

Drier, fruit. Gilbert's. *42 

Drier, a new 99 

Drill Barnes'.... *181 

Drinkers, hard, caution 829 

Drugs, insects In 73 

Drunkenness, cure for ...390 

Dumb waiter *276 

Dust guard and ventilater *293 

Dynamo, American 877 

Dynamo, plating, new *4 

Dynamo. Westinghouse *1I3 

Dynamoneter *299 



E 

Eclipse of Saturn's salt elite 227 

Eclipse of sun 18 

Eclipse, total 66 

Eclipses, future 162 

Edinburgh exhibition, 1890 83 

Education in Germany 8 

Education by touch alphaodt 8 

Education, triumph of 166 

Elkonogen developer 168, 262 

Eikonogen developer, acid 339 

Electric car motor 894 

Electric cars, battery 294 

Electric cigar lighter .. *131 

Electric circuits, high and low... *91 

Electric conduit for cars. *104 

Electric current, accidents 877 

Electric execution 131 

Electric Are ball 329 

Electric Light Association 118 

Re trie light costumo 263 

Electric light from gas engines.. 354 

Electric light, high pressure 85 

Electric lighting, amateur .•297 

Electric lighting, London *40 

Electric lighting, safety in 50 

Electric lighting system *U3 

Electric machine, Holtz +219 

Electric machine, Paris *73 

Electric meter *120 

Electric motor, domestic 28 

Electric motor future of 290 

Electric motors on trunk lines... 130 

Electric phenomena *9 

Electric railways 395 

Electric signal. Taylor's *106 

Electric snowBweeper -.. 99 

Electric welding hells 322 

lect rba.. 36 

Electrical calculations 179, 196 

Electrical works, Berlin *401, 407 

JBfctricity, exhibition 258 

Electricity as manf. prod 323 

Electricity at borne 311 

Electricity, direct 406 

Electricity, gold by 410 

Electricity, speed of 227 

Electricity on war ships 179 

Electricity vb. steam 375 

Electro magnets, small 183 

Electroplating, iron 121 

Elephants, longevity of 87 

Elevator, coal •360 

Elevator doors, closing *378 

Elevator indicator •872 

Embossing .. . ..*325 

Emigration. German 3 

Employes, insuring 378 

limployes, t e best 42 

Emulsion, photo 103 

Emulsion, removal of 131 

Energy, disappearance of 402 

Emrine, Clarke *52 

Enaiofi, compound, Sickle's .... *299 

Engine] hot air *73 

Engine of launch Lillian *»9 

Engine. Su'zer .. *20 

Engines of Augusta Victoria *10l 

Engineer, Canadian, opinion 199 

Engineers, civil, society 66 

Engineers, instruction for 315 

Engineering, hydraulic. 363 

Engineering, relic of 185 

Engineering, errors in 23 

Envelope moistener... *342 

Era, industrial, new 18 

Ericsson, home of *69 

Ericsson in Sweden 70 

Escutcheon, keyhole *74 

Etching *813 

Ether 807 

Eugenol 246, 295, 329 

Europe, by rail to U7 

Evaporator, Frlck's. *260 

Exhibition, chemical.., SIR 

Execution, electrical 26, 131 

Exhibition, Edinburgh, 1890 83 

Exhibition of electricity 258 

Exhibition of horse shoes 235 

Exhibition. Jamaica 235 

Exhibition, New York, 1892...... *8 

Expansion, local *107 

Exploration In Greenland :. 186 

Explosion, manhole *393 

Explosive, new ... 68, 166 

Explosives 282 

Explosives under percussion 262 

Exposition, Pari8, profits 322 

Eye magnet... 354 

Eye stones 858 

Eyes, asymmetry of 243 

F 

Fair, Detroit 395 

Fair, mechanics' 826 

Fair, world's 130, 146 

Fair, world's. 1892 2, *8, 3* 

Fair, worlds Cblcago 274, 307 

F»lr, the great. 38, 39 

Fair, world's, site of. *38 

Falls, Niagara, power 328 

Farmer as a laborer 149 

Faucet, measuring *261 

Feedbag, Monfort's *74 

Felting by dennestlda 402 

Fence, hedge .*13» 

Fence post, new *372 

Fence wire stretcher *43 

Fever, intermittent 170 

Fiber from cotton stalks 806 

Fiber, pineapple .211 

fiber, vegetable, new 235 
ight, naval, of future 299 

Filtering medium, new 7 

Fire alarm system *341 

Fire boat, Boston *135 

Fire fly. light of 354 

Fire lighter, automatic *292 

Fire plug, Nonpareil *245 

Fire protection, naval 294 

Fires, colored 872 

Fishing rods, manufacture *196 

Flames, vibrating *165 

F'ax, American 863 

Flax straw, use of 330 

F<eas, metamorphoses 388 

Meet, merchant, helping 98 

'lorlda >hlp canal 41 

looring bridge *218 

'lu me, proposed- 326 

y'lume, San Diego *167 

Fume, a steel.... 260 

FluOrine •249,346 

Fork, fodder, Rudiger*s *S56 

Fort. Indian, old 295 

Forth bridge 6, *17,219 

Forth bridge, cost of 164 

Forth bridge, opening of. 194,198 

Foundry, Westinghouse "369 

Fountains, luminous. . 229 

France, coast, sinking 42 

France, testimonial to 322 

Friction, without 23 

Frog farming 85 

Fruitdrier, Gilbert's *42 

Fruit trees protection 108,163 

Fruits acid of 870 

Fruits and honey, dried 104 

Fruits, pulpy, structure 87 

Furnace door opener *818 

Furnace, MlUerV. *68 

- , T*rteUn*'s *«8 



Galley, printer's *1S2 

Galley, printer's. Hobs' «S2B 

Game, American, extermination 82 

Game apparatus *160 

Garden tool, Stiles' ... *244 

Gas fire, New York ....♦393 

Gas heaters, danger of 855 

Gas blder, Lovel 197 

Gas in ice machines 7 

Gas lamp, Wenham *6 

Gas lands, Indiana 169 

Gas maker, suggestions for. 259 

Gaa natural 64 

Gas natural, Anderson 134 

Gas natural, failure of 136 

Gas, natural, Findlay 86 

Gas. natural, freaks of 154 

Gas, natural, Indiana.... 138,235,247 

Gas. oil. oxygenated 262 

Gas, waste or. 275 

Gas well, new 228 

Gas well, production of .... 212 

Gas wells, wonders of 155 

Gate, end, for wagons *213 

Gate, railway crossing *86 

Gates, passenger car 153 

Genius, developing 90 

Genius, true 235 

Geological Society, Amer. 19 

Geology, specimens In 371 

Germany, education In 3 

Germs 251 

Germs, action of soil on 409 

Glass, aluminous , 153 

Glass, colors 137 

Glass, etching "313 

Glass, matt surfaced 99 

Glass, plate, industry , , 297 

Glass polishing wheel *166 

Glass, red, new 228,308 

Glass, stained *347 

Globes, celestial *7 

Glove fastener, Munig's *261 

Glue, to bleach 261 

Glue aud paste 

Goubet, submarine boat *305 

Government aid for all 294 

Governor, phonograph *248 

Grapes for raisins .359 

Graphophone, micro, new *264 

Grinding machine, Ridley's *283 

GrJ, cabl e .132 

Grippe and the doctors 147 

Grooving head, adjustable *197 

Guard, surface, railroad *4 

GUch, Death 234 

Gum ehattl 371 

Gun, 9 inch, Armstrong *85 

Gun, 110 ton, failure.. 67 

Gun contract 75 

Gun,81nch new 123 

G utkynamtte, explosion 359 

Gun, dynamite, progress 178 

Gun, German, new *266 

Gun, a heavy 279 

Gun, for high explosives *315 

Guns, air, of Vesuvius .. 179 

Guns, copper ... yi 

Guns, great, casting 164 

Guns, mounting, new way of 291 

Gu is, Russian, great 2S 

Gunboats for Africa 299 

Gunpowder, smokeless 226 

Gutta percha, artificial 359 



Keeping at it 808 

Kentucky River bridge *163 

Kerosene for pains 247 

Kerosene and spider 859 

Key fastener. Armstead's *212 

Key West and fever 387 

Kilima. Mount, ascent of 202 

Kiln, brick »21 

Kite as life safer 247 

Knife, automatic *279 

Knife, finger nail *22 

Knife grinder. Graves' *3J4 

Knob, door Berrey's .•197 
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Hair invlgorator 135 

Hall, memorial, TT. States 85 

Halos, photographic 342 



Hake, J. G. . 



Labels, plant 74, 119, 151 

Labor, cost of 323 

Lacquer, Japanese ... 58, 148 

Ladder, adjustable *30s 

Lake Superior, outlet of 104 

Lamp bird 391 

Lamp bulbs, tinting 117 

Lamp, flash, cheap »123 

Lamp, flashlight *5 

Lamp, gas, Wenham *6 

Lamp, improved. 130 

Lamp, oil gas 170 

Lamp, portable *37 

Lamp support *S79 

Lantern slides ... 35 

Lard, preservation 246 

Launch. Lor 11 lard's »89 

Lead poison in water 186 

Leak stopper for vessels *87 

Leaks, gas pipe 825 

Leather cbanneler *26 

Leather oils 86 

Leaves, forms of 391 

Leaves, useB of 374 

Ledger Index, Pratt's »309 

Lemonade holder *213 

Lens, astigmatic *43 

Leprosy 147 

, -Letters, answering 106 

^'Licenses, county.. - 163 

LIfe.loveof 123 

Liferaft ...♦388 

LiCter. link. Grove's *6 

Light, arc, Amer. system *377 

Light, arc, Brush 119 

Light, arc, improvements ... 242, 248 

Light, cheapest 267 

Light, electric, from gas engines, 854 

Light, e'ectric. high pressure 85 

Lfehtof the fire fly 354 

Light, flash, for photog 259 

Light and health 131 

<?ht. Incandescent.controversy.. 2 

Light, magnesium 103 

Light, speed of 227 

Lighting, battery 267 

Lighting, electric, amateur *297 

Lighting, electric, London ...... *40 

Lighting, electric, safety in. . *50 
Lighting, electric,Westinghouse,*H3 

Lighting, magnesium 154 

Lillian, steel launch *89 

Lily of Sumatra "SU 

Limpet, strength of 315 

.Link, coupling *182 

Link lifter, Grove's *6 

Linoleum printing machine. *72 

Liquid vessel. Mace's *389 

Lister and drill *18l 

Lock, alarm *2l2 

Lock, door, Connor's *54 

Lock. Lawrence's *244 

Lock, nut, Harris'. *340 

Locomotive, compressed air ♦250 

Locomotive drivers, weight 263 

Locomotive explosion iss 



Hammer, machinist *166 

Hanger, Schneider's *344 

Hanger, tobacco t )97 

Harness Composition 339 

Harlem ship canal "183 

Harnens, blanket *324 

Harnes-*. tail guard for *372 

Hat holder. Fuller's *292 

Hat. sunshade. *ll6 

Havana, dangerous # 295 

Hay sling, new *279 

Hay stacking machine ♦134 

Haynes, Capt. J 73 

Haze 43 

Head and the brain 179 

Head of inventor *9 

Head rest, new # 74 

Heads, do they grow? 261 

Hf-art disease, rest in 7 

Heat, applied, rocker for ♦107 

Heat, prod . in live bodies 363 

Hektograph pads ... .. 166 

He lography, success in 344 

Heliotrope perfume 230 

Hemp Biik 879 

Henderson Peter 83 

Hinge conneetion for alarms *363 

Hinge, Siane's +404 

Hoe, horse, Emery's *i 49 

Hoe or rake, Voitz's *13i 

HolBt and conveyor *353 

Hoist, improved *292 



1$ Locomotive round house ♦376 



Locomotive wheels *145 

Locomotive works wanted 72 

L gs. hard wood 387 

London, electric lighting. «40 

Looms, velvet, power 228 

Loop, Colorado *152 

Louisville, map of *232 

Lumber, Puget Sound ..163 



Niagara ship canal 294 

Nicaragua canal 182 

Nickel and its alloys 23 

Nile, navigation on, steam 115 

Nitroglycerine in doses. 295 

Norman nla. steamer 854 

Norway, duration of life 275 

Notes. 84 

Numerical relations 90 

Nut lock, Harris'. ..♦840 

Nut and washer *213 
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Observatory, Harvard College. . . 51 

Odor, lovely 386 

Oilcloth 407 

Oil, cedar 311 

Oil pipe lines 41 

Oil well, Southbury 275 

Oils, e&sential. solutions of 164 

Oils, shoe leather 86 

Okra 66 

Olive disease 344 

Ontan, railway of 86 

Op.nion, business man's 117 

Opossum, dogheaded ♦IGS 

Oration, phonographic 275 

Orchids, chat about 355 

Ore concentrator *340 

Or*s, treatment of 170 

Organ pipe, improvised. 103 

Ornaments, wall *895 

Oxygen cylinder, explosion 314 | 

Oxygen cylinders, strong 293 

Oxygen, explosion of 115. 166 

Oxygen for lantern slides 262 

Oxygen, preparation 230, 263 



Packing, plumbago *22 

Pad 1 ocfc, Mosley 's ♦324 

Pails 358 

Paint for Iron 122, 295 

Paints preservative 843 

Panama Canal 114 

Panama, Isthmus of.. 84 

Paperclip *22 

Paper tor enlargements 874 

Paper for biue prints 84 

Paper, manu f acture of *200 

Paper matrices 361 

Paper, old, uses for 846 

Paris exposition, profits 822 

Park. Morningslde ... ^8 

Parrot, presence of mind 361 

Paste and glue 170 

Pasteur statistics 68 

Patent appeals, court of 293 

Patent bin, questionable, . . . ... 274 

Piitent. case, roller mill 194 

Patent cases, court for 156 

Patent commiss., report . 114 

Patent decision, new 226 

Patent decision 887 

Patent decisions 181 

Patent laws, amendments to 870 

Patent legislation 169 

Patent, letters, specifications .... ?58 

Patent oflBce facilities 342 

I'atent office reform 83 

Patent office salaries 227 

Patent systems, Eng.and Aran. . 4 

Patents, decisions relating to 68 

Patents and monopolies 408 

Parents as investments 117 

Patents, British, 1889 406 

Patents, good doctrine 402 

Payment, weekly,law 838 

Peo, fountain *64 

Pen. stenographic *42 

Pencil sharpener *231 



Pension ep.demic 280 

Perry. S. J 



130 



M 



Machine, hoop shaving, Curtlss.. # 404 

Machines, photographic 406 

Machinery, American, export of, 311 

Magic, Hindoo... 186 

Magnesium, golden 375 

Magnesium Lamp ♦& 

Magnesium light 103 

Magnesium lighting.... 154 

Magnet eye 854 

Magnetism, railway 345 

Mail car 4 361 

Majestic, steamer .242 

Manchester exhibition 827 

Manganese... 70 

Manganes e oxalate as drier 99 

Manhole explosion ^393 

Manufacturers, census of 330 

Manufacturers, hint for 42 

Maple, sugar 247 

Maps, celestial, concave *7 
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Hoisting plant, new 279 Mars, markings on 227 



Holder, gas 197 

Hook, check, Foster's *133 

Horses, bleaching of 53 

Horseshoes, exhibition of 285 

Horseshoes and roadways. 150 

House, clearing, work of 18d 

Houses, cold and damp...- 243 

Hudson River bridge ...*280 

Hudson Rfver tunnel 66 

Hudson river tunnel, Are in 227 

Hudson, stocking with salmon.. 226 

Hydrants, Are 377 

Hydrogen peroxide 53 

Hypnotism, experiment in. . 135 



Iceberg, collision with 859 

Icebergdust 184 

Illusions, optical 810 

Improvements, recent 323 

Index, ledger, Pratt's *309 

Index plate, Schirk's *340 

India, masses In 214 

India rubber substitute 166 

Indicator, dumb waiter *372 

Indigo, African 861 

Indigo, synthetic 283 

Industrial Union, Intern 1?8 

Influenza, epidemic of 74 

Ink stains, to remove 339 

Ink, waterproof 242 

Insect powder 230 

Insects in drugs 73 

Institute, Iron &, Steel, visit .342, 367 
Instruments, unclean, danger.... 183 

Insurance Co., N. Y. Lif e 181 

Intoxication, Austrian army 309 

Invention, what it Is 275 

Inventions, new 356 

Inventions of century 406 

Inventions recently patented 27, 
44, 60, 76, 92, 108, 124. 139. W6. 
171, 187, 203, 220, 236, 251. 268, 284, 
300. 316, 331, 348, 364, 380, and 396 

Inventor, head of *9 

Inventor, honoring 210 

Inventor recognized 89 

Inventor of to-day 298 

Inventors, fair play for 83 

Inventors, shortsighted 195 

Inventors, warning to 868 

Irene, war ship *277 

Iron, cast, testing 824 

Iron, paint for 295 

Iron, preservatives for 122 

Iron, production, cheap 180 

Iron, sad. "arman's ♦842 

Iron and steel of D. S. ... 18 

Iron work foe amateurs »379 

Irrigating apparatus ♦293 

Irrigation in the West.... 134 



Jamaica exhibition 285 

Jamaica, railroad building In 406 

Japanese, stooping of 150 

K 



Marshall, monument to, 

Matmanuf. in Cochin 298 

McAlpine. W. J 130 

Measure, tape. *150 

Mechanic honored 330 

Mechanic, instruction of *164 

Mechanics, material for 148 

Medal, Paris Exposition *4 

Melrosae 230 

Men and their hobbles 343 

Mercury, planet 184 

Mercury, news about 211 

Mercury, rotation of 162 

Metals, etching *31S 

Metal . sheet, bend 'ng '184 

Metals of Un ted States 107 

Meteor.beautiful 103 

Meteor, large 151 

Meter, ampere 121 

Meter, electric. *120 

Meter, volt .... 121 

Meteorites, Iowa 886 

Metrological Society 133 

Micro-graphopbone, new ♦264 

Microscopcal notes 862 

Microscopical reception 807 

Milk can Smith's 164 

Mllkpipe line 91 

Mill boot. Tilton's 184 

Mine, coal, deep 402 

Mine. old. riches from.. 9 

Mine, uranium. Cornish 8 

Miners. Japanese 260 

Mineral products of U.S. 107 

Mineralogy, specimens In 871 

M Ding accident 864 

Mftermg machine *249 

Mole, eyesof .. 181 

Money dox. magic 165 

Monitor as a battle ship 162 

Morphine habit, danger of 188 

Mosqu toes, destruction.. , 245 

Motor, car. electric 894 

Motor, electric, futureof 290 

M otor. hot a ; r »78 

Motor, hydraulic *389 

Motor, phonograph ... ^248 

Motor, spring. Richards' *244 

Motor, water , »«9 

Motor, electric, domestic. 23 

Motors, electro, for trunk lines.. 130 

Mounds, shell Florida 3i»7 

Mountains of the Moon *217 

Mower, lawn, Meyer's *292 

Multiple, least common 291 

Mummy cats — 169 

Mummy. English 405 

Museum, Horniman's 58 

Music leaf turner *267 

Music shoals canal 50 

Musk, artificial 314 

Muak.odoi, endurance 298 



N 

Nadria aqueduct 823 

Nasmyth, James 856 

Natural history notes 87, 891 

Navigation, aerial 117 

Navigation, submarine 359 

Navy. Bntish, additions 185 

Navy slgna s 67 

Navies of the world 146 

Needle. Cleopatra's 894 

Nest's, bird's, edible 876 



Kangaroo skins 166 . 

Kangaroo. Australian... 267 1 Newark, cruiser 

Kangaroo, the 836 Niagara Falls, power 828 

Keep busy... 181, AM Niagara Power Co 181 



Petroleum, Brazilian 

Petroleum days, early 198 

Petroleum in India 88 

Petroleum ppe lines 41 

Phenomenon, atmospheric 108 

I Philippines, products of 291 

I Phonograph, controlling.. 134 

I Phonograph Exhibition Co 131 

Phonograph, scientific use of*155,*248 

phosphates Florida.... 180 

Phosphates, Louisiana 119 

Phosphates. Malvern HiU 18 

Phosphoresence 246 

Phosphorus 168 

Phosphorus compound/new 872 

; Photograph, astronomical .. 62 

Photographs, handle 262 

Photographs, mounting 887 

1 Phonograph, new use for 327 

Photographic notes 35, 61. 103, 
! 131, 262, 889. 374 

Photography, new helper 327 

Photomicrography 36 

Photo- printing process 178 

Piano str in* frames, brace *276 

Pictures, photo., emulsion for.... 103 

Pictures, telegraphing 184 

: Pillows, paper 184 

I Pilot fortralns *2\ 

I Pineapple fiber 211 

l Pipes, gas, leaks In 325 

Pipe lines 41 

Pipes, steel 280 

Pipe top, tobacco... *358 

Pipes under water 313 

Pipe wrench ^43 

Pistol, harmless 315 

Pittsburg, a great city 311 

j PittBburg, population ... 343 

; Planers, attachment for *373 

I Planets inJuly 41r2 

1 Planets, position for February.. 67 

Planets, position for March 147 

Planets, position for April 194 

; Planets, position for May 259 

1 Planets, position for June 339 

Planets, six ....162 

i Plant labels .. 74,119, 151 

Plant, a gigantic *3U 

Plants, absorp., nitrogen 891 

Plants, aquatic growing 343 

Plants, effect of light „ 391 

Plants, house, care of 138 

Plants migrations of ..891 

Plants, relation to soil 87 

; Plants, window 299 

! Plaster casrs, mending 274 

I Plating, cobalt 278 

1 Plates, dental, gold 183 

Plates, water developing 339 

I Plating, dynamo for *4 

Plow, snow, rotary 6 

i Plow, submarine, Coult's *4 

Plug. fire. Nonpareil *245 

Plugs, fusible *378 

Plumbing, house 298 

Poison distributors *229 

Portage viaduct 152 

Post office. New York *65 

I Potato rot 217 

Potatoes, copper sulphate for 81 

Powder, smokeless .164. 180,226, 275 

1 Power, distributing +260 

< Power, electric tranbmiss 244 

Power, hydraulic distribution... 106 

l Power indicator ^299 

j Power, rope transmission 408 

I Power, transmission of 179 

Power, water, application 894 

\ Press, copying, inventor 131 

I Press, printing, attachment ^84 

1 Press, pulp, Starr's *404 

I Prices agricultural 161 

1 Printing, Illustrated 262 

I Printing machine, linoleum 12 

Prints, blue, paper for. ... 84 

I Prints, blue, red lines 26 

I Prims, large, mounting 131 

i Prints, silver 51 

i Problem, an insoluble 267 

l Profit sharing, successful 343 

Project, novel 91 

Propeller, feather blade "53 

Prosperity, new era 379 

Pruning mnlement ♦SS 

Pulley, band Baw ^54 

Pumice stone 59 

Pump, vacuum, new. 274 J 

Punch, check. Lowe's ....*23l 

Purifier, middlings ^21 I 

Pyrrohosa alveolarla 59 



Quicksands, perils of 874 

SuHter, Davis'; '260 

Dnratne pills ....230 

Sumiae, substitute for 242 



R 

Rabbit peat, Australian. 281 

Baft, life •888 

Rail joint, Lynd's *54 

Railroad across Siberia... 117 

Railroad fares, postage prtn 307 

Railroad management 07 

Railroad, Penn., yard of *376 

Railroads, Argentine 72 

Railroads in Mexico and China.. 264 

Railroading, fast 186 

Railroading, winter, perils 186 

Railway, American, smallest 314 

hallway, cogwheel 170 

Railway, elevated. Chicago 181 

Railway, elevated, new *296 

Railway, los glng *344 

Railway magnetism 345 

Railway, mountain, Swiss 169 

P-allway of Onton *36 

Railway, platform *265 

Railway, pneumatic. King's *8&J 

Railway practice. American •152 

Railway safety stop 389 

Railway shop industries 198 

Railways, eiectric 395 

Railways, South American 198 

Kake, hand. Paxson's *100 

Ramie, progress oi 229 

Razor, to sharpen 103 

Readers, community of 371 

Recommendations, recent 230 

Redoubtable, war ship +59 

Reform, sanitary 136 

Reflection, serious 75 

Refrigeration, artificial 199 

Rein guide *388 

Relay telegraph ^21 

Reloader, coal •360 

Repousse, lesson in *325 

Republic, glory of 178 

Residence at Portchester +408 

Revenue marine service 230 

Rice, culure of . . . 338 

Rich without money 390 

Rifle ball, speed of .'. 227 

Rifle. German, new. *266 

Riode Janeiro *88 

Roads, good, need of 213 

Roads, macadam, thin 83 

Rocker, electric +107 

Rocky Point ...*153 

Roller mill patent case 194 

Roof, tin, painting ...811 

Roofs, covering for *116 

Roots. Francis M 6 

Rose, perfume of .. 87 

Rubber, borax 122 

Rumination In man 410 

Running board for cars *169 



Saddle Jack. G arrett's ♦260 

Safety appii. railroad 7 

Safety line f orvessels 8 

Salesman, traveling 281 

Salmon, stocking Hudson with . . 2^6 

Salmon trade, German *J80 

Salt mountains, Nevada 814 

San Diego flume.... *167 

Sand, unstable.. . . fc 279 

Saturn, satellite, eclipse 227 

Saw, cut-off *6 

Saw, Day's *6 

Scale, red 346 

Scepter, ancient, chem. exam 285 

School of indust. art 275 

Science and hamadryads .... 329 

Science, experimental . .-3,131 

8craper. d raging. »4 

Sea bottom, lighting 311 

Seals, domestication of 90 

Seals, effect of whlstli ngon 809 

Seat, chair, reversible *856 

Sewer, Paris *gi 

Sewing machine. Cole's •201 

Sewing mach. works, burning . . 306 

Secrecy and silence 327 

Serpent, venomous — *330 

Sewers, bouse, size of 391 

Sewing machine factory .^892 

Shaftbearing ^344 

Shaft lighter, new ....•277 

Shelf, stove pipe ♦231 

Sheep, slaughter of 892 

She'ls, electric welding 822 

Shield, water, for brushes *809 

Shingle, metallic. ♦lie 

Shipbuilding In Maine 34 

Ship, air. Reenters •388 

Ship canal, Florida 41 

Ships and g ns needed 890 

Ships, improved, wanted 354 

Ships, refrigerating., 201 

Ship of war, Injuryto.. 218 

8hoe fastener, Murray's *261 

Shoe leather oils. 86 

Shop notes 86 

Sifter,ash, Sudlow's ^68 

Signal electric *106 

Signal, rai Iroad *i 19 

Signal system, block *209 

Signals, navy 67 

Signals, sound, for vessels 183 

Silk, artificial 160 

Silk, hemp 379 

Silk, weighting of.... 184 

Singer facto-y *392 

Sinks, cement, Moore's •405 

Sisal plant ^148 

Skylight, Campbell's ^245 

Skylights, leaky 262 

Sleep, sufficient 22 

slag escape *324. 

Slides, lantern 85 

Sling, nay. new *279 

Snake bite, olive oil for 84 

Snow sweeper, electric 99 

Snuff for colds 410 

Soap, blue 72 

soap and brush holder *22 

Soapstone. uses of 377 

Soaps, medicated 198 

Sodaash .. SlO 

Soda, bicarb., for carb. acid gas.. 346 

Sodium globules, making 104 

Sodium silico-fluoride 246 

Somnal 7 

South, Industrial ♦387 

South, prospering 163 

Sparrow English 68 

Sparrows, destroy the 185 

Speed of ships 87 

Spider,netof 90 

Spiders, venomous 406 

Spirit of the age 119 

Sponge trade of Cuba... 23 

Spray, cooling body by 89 

Sponges and poison 89i 

Spring motor, Richards' *214 

Stage trick, modern *329 

Stamping machine, letter. *56 

Stamps, postage, new 182 

Stamp*, time and dating *283 

Stars, double, new 227 

Statistical work, difficulties 299 

Statue, double image *6 

St. Clair tunnel 86 

Steamer Augusta Victoria *10l 

Steamer, great, accident to 242 

Stpamer, great, new 326 

Steamer Majestic 242 

354 
51 
37 

407 



Steamer Normannla. 
Steamers. Atlantic, new . . 

Steamship ^peed 

Steel, American, progress 

Stones, eye 000 

Stopner for leaks *37 

Storms, thunder 410 

stove blacking 263 

Stove, oil or gas *^!3 

Stovepipe shelf '231 

Stove pipe, Turner's *84 

Stove, straw-burning *%l 

Streets, side, bridge 82 

Streets. New York, bridging *87 

Structures, adjoining, danger ... 267 | 

Suez, canal, electric light. 137 , 

Sugarlnto starch 391 : 

Sugar, maple 247 

Sulphur for fumigation 216 

Sulphur not an element 118 

Sun, disk of , covering... 369 1 

Sun. eclipse of 18 | 

Sun spot cycle 162 ; 

Sun spots 199 

Surgery, achievements 307 

Suspender belt *42 

Switch signal, Thomas' *293 

Switch. Interlocking *97 

Switch stop. Rowell *289 

Switch, Westinghouse ♦273 

Synthesis, organic... 403 
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Tabletslnclay 36 

Tail guard for harness *872 

Tallapoosa *3S7 

Tape measure •150 

Teeth, care of 150 

Telegrams, postal 122 

Telegraph repeater *21 

Telephone, Buenos Ayres 53 

Telephone calls *123 

Telephone conductor* l&o 

Telephone, Drawbaugh 86 

Telephone engineering 362 

Telephonp possibilities 294 

Telephone signal needed 179 

Telephones 69 

Tellurian improved ♦877 

Tension, car cable 75 

Term alba In candy H 

Tetanus, treatment .. 163 

Till coupling. Schoch's ^245 

Thinking and doing 390 

Thloketone 379 

Those who will follow us 213 

Thread cabinet, Rayden's •STB 

Tickets, cost, attachment ^281 

Tie, crosa metal ^390 

Tie, railroad *H6 

Tile cutting table *372 

Time register •277 

Tin 407 

Tin.historyof 215 

Tin mill. Ame lean, first 374 

Tobacco 282 

Toningbath 374 

Toning, bath for.. 35 

Toning solution, platina 51 

Tool cutter, Smith's *149 

Tool and handle, Barnett's *116 

Tool holder ♦34? 

Too s, special, increase 892 

Tornado ofMarch ^232 

Torpedo, the... 182 

Torpedo boat Cushing *65 

Torpedo boat tests 34 

Torpedo boats 99,290 

Torpedo boats, standard 185 

Torpedo gun boats, Chill 182 

Tortoise market 890 

Tower. Eiffel, accidents 828 

Towing without rope 185 

Toy. Wallace's *116 

Toys, mixture for 339 

Tracings. copying 262 

Tramway practice *68 

Transit, rapid 202 

Trick, stage, modern *329 

Trees, fruit, protection of ....103, 168 

Tre«s, temperature of .■ ... 87 

Trestle, railway, great *154 

Trick, duck 186 

Tricycle. Pool's - 75 

Troughs, washing 182 

Truck, barrel *165 

Tuberculosis in sleeping cars 291 

Tubes, boiler, locomotive 166 

Tuning forks, dri ving *12S 

Tunnel, Hudson River 66 

Tunnel . Hudson River, fire in 227 

Tunnel St, C air 86 

Turkey, products of 90 

Turrets, double 264 

Trusts, trust not 372 

Type setting, mechanical 88 

Type writer, improved *244 
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Uranium mine. Cornish 8 

University, Montpellier 405 

University of Pennsylvania 839 

Universities. American 282 

Untidiness in shops 405 
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Vaccination, value of 75 

Valve, engine, Gehring's .♦288 

Valve, improved ♦SIS 

Valve, straightway ♦SSS 

Vapo rizer, Sherman *42 

Varnish for confectionery 295 

Vegetable, fiber, new .... .. 235 

Velocipede, stoner's *75 

Velvet, looms for 228 

Ventilator for cars «S08 

Vessel, wooden, largest 294 

Vessels. British, speed of 314 

Vesuvius, the, trouble with .. 215 

Viaduct on Great Loop •152 

Viaduct, 155th st., N. f *3B5 

Viaduct, Portage ..♦152 

Violin, itarnard's. *100 

Vision testing 132 

Vo'cano, erup. of, in Alaska .. 374 

Volt and Ampere analogies noo 

Volt meter.... *121 

Volumes, mutty, odor of 36j 
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Wages in Germany 184 

Wall of China 386 

Wall, masonry, blowing up 315 

Wall ornaments .♦MS 

Walls, party 323 

W arf are, novel mode . 39 

Warship Blake *25 

War ship Redoubtable ^59 

Waste material, utilizing S7i 

Warts, cure of 135 

Warts, removing 90 

Watch dem agnetizer *121 

Water, action on wood 283 

Water, boiling 338 

Water courses 404 

Water, cub. inch, weight 43 

^ ater. drinking, to purify 115 

Water finding, professional 199 

Water low. alarm ^212 

Water, neighbor's, injury to 166 

Water power, application 304 

Water power device 74 

Water rights 329 

Water route. Alabama 169 

Water tower and ladder *276 

Water, warm. as remedy 296 

Water wheel, Mlddieton's *373 

Watt, .lames 131 

Wave action 82 

Wave dashes, height of 180 

Wax, bottle 51 

Weather prediction 151 

Weeder, Stile's «244 

We 1 dins:, electric, shells 322 

Well, whistling 182,247 

"ells, artesian. Riverside ♦ISO 

Wells gas. wonders of 165 

Wells, pollution of . . 195 

Westinghouse system *J1S 

w estmfnster Abbey 82 

Wheel, perforating *245 

Wheel, vehicle *840 

Wheel, water, improved. *..*373 

Wheel s, locomotive *14fl 

White lead test 158 

Windlsiss, new *277 

Window shade exhibition ♦ISS 

Wine, bouquet of.... 19 

Winters, warm 151 

w ire cloth, objects of *:W 

Wire, fence, vibratlonof 119 

Wire, household ornaments. .... *409 

Wire stretcher ^43 

Wire stretcher, King's ♦809 

wire, uses of... 296 

Wires electric, Montevideo 274 

Wires, overhead, in cities 260 

Wood carving »868 

Wood cutting/machine 'SOI 

Wood, JobuT 330 

Wood the naturalist 843 

Wood as source of food.... 168 

Wood, warping of 377 

Woods, test of 326 

Wool burring In Australia 195 

Workers European 98 

World, around, fast trip 128 

World, celestial 162 

World on wheels 4U 

Worm, tape, deadly 408 

Worms, earth, weight of 198 

Wrench, pipe *43 

Wrench, pipe, Fisher's *26i 



Yankton, artesian well 26 

Yeast, compressed 211 
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HENRY CAReTbAIRD A. CO. 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut St.. Philadelphia, Pa.. U. S. A. 

tW Our new and Revised Catalogue of Practical and 
Scientific Books, 86 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



ARCHITECTURAL fill 

Useful, Beautiful, and Cheap. 

To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the atest and best plans fora church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the Archi- 
tects' and Buildeks' Ediiiox of the Scientific 
Amkkican. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates ot the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion a.id approximate cost. 

Eight bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $.'.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

36 1 Broadway, New York. 



SPYGLASSES & ASTRONOMICAL 

TELESCOPES 



n ^R0i* A T. lc , Stives equatorial stands, 

AcHr'i-y 0BJ£ C '-^ TRANSITS, CLOCKS, 
EYEPIECES kL ENSESJCHRONOGRAPHS.kC. 

cSTICtUEEN&CO: 



PHILA. P/\. 



1NV ICNTOR" 1 !— We make anything you want from a 
■* Screw to Complete Working Model. Inventions per- 
fected, details worked out, drawings made. Repairs. 
Circulars sent. Small private workshops fitted with 
lathes and complete outfits of tools to let by the hour, 
day, or week, to inventors for experimenting. 

A. J. WEED & CO., tOti Liberty Street, New York. 
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TheTcircular " N " above referred to gives examples of Engraving" Electroty ping, and Printing. 




A Substitute for Coal or Coke. 100 Gallons of Oil against '.£,400 Pounds of Coal. 

A SYSTEM FOR BURNING CRUDE PETROLEUM. 

The best practical results obtained by the manufacturers of Steel, Drop Forgings. Brass Works, 
Bolt and Nut Works, and many other branches of commercial product. 
We invite proposals and will give estimates for the alteration or construction of works under our 
system. THE STANDARD OIL FUEL. Ill; It NEK CO., Fort Plain, N. V. 



ELKCTRO MOTOR. SIMPLE. HOW TO 

make. By 6. M. Hopkins.— Description of asmall electro 
motor devised and constructed with a view to assisting 
amateurs to make amotorwnich might be driven with 
advaniage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machi nc requiring not over one man power, 
with 11 figures. Contained in scikntific American 
SlTPPLKMH-.NT. No. 041. Price 10 cents. To be had at 
this office and from all newsdealers. 




NUT TAPPING 

MACHINE. 

DURRELL'S PATENT. 

No. 1 Machine, 900 lb., 7 spindles. 
" 8 " 1,060 " 7 
" 2 " 600 " 3 

Capacity of 7 Spindles, 8,000 per 
10 hours. 
Acknowledged to be an indispens- 
able tri ^i Manufactured by 
WM. H. LOCK, 

Bufl'alo, N. Y. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper, lie wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific a mekican. when 
selecting a list of publications in wuicn you aecide it is 
for your interest to advertise. This is frequently done, 
for'the reason tnat tne agent gets a larger commission 
trom the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of tirsr column of this page, or ad- 
dress MUNN tfc CO.. I'liblinlierH. 

3tfl Broadway, New York. 




Cont/nuousJnexpenswe,Reuable. 



ALL IMPURE AND OFFENSIVE ODORS 
ABSOLUTELY REMOVED. 

Needed in every home, school, 
hall, and office. 

Each Vaporizer sold is charged for use. No 
care except to replenish once in two months at 
expense of 4 to 8 cents, according to size. Three 
sizes, $^.50, $5.1)0, $8.00. Illustrated Pamphlet free. 

Sherman "King" Vaporizer Company, 

Chicopce Falls, Mass., lloston, New York, 
Philadelphia, or Chicago. 




Cheap 



Do i h yourself. Cir- 
cular press $8. Size 
«^ — ~m~ ~j~#~*r for small newspa- 

iPinnt.Hl^P^ * 44 * Every- 
[** * ■■■!!■ 11^ thing easy, printed 

■ rules, i^end two stamps for Catalogue to 

factory. K£LSLY tfc CO., Meriden, Conn. 

ICE HOUSE AND COLD ROOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. I'rice 10 cents. To be had at this office 
and of all newsdealers. 




Bosk ins' Patent Hydro-Carbon 
BLOW-PIPE 

AND ASSAY FURNACES- 

No dust. No ashes. Cheap, 
effective, economical, port- 
able, and automatic. 
Send for Price List. 
W. Hoskins, 8! S. Clark St., 
Room 50, Chicago, 111. 



iONLX SEVEN DOfctARS f 

DEMAND THIS\PUMI=^-''^ V%i\ 

of yourVX OR write 

DEALEF^/> TO US FOR PRICES.S 
^-^Van Dozen's Patent g 

I VanDuzen 8l Tift." 

I" £ ^SOLE. MAKERS _> 
jf (^NCINNATI, (J^ 



NOW READY. 



j^ xperiiTOtal Ss cieijce, 




By Geo. M. Hopkins. 



740 Pages. 680 Illustrations. 



PRICE, by mail, postpaid, 



S4.00 



SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents. 



PATENT FOR SALE or on It oy ally. No. 425.- 
18H, dated April 8, 1890. Grinding .Machine. Illus- 
trated in scientific American, May 3d. Address 

GEO. J. RIDLEY, 116 Wail Street, Auburn, N. Y. 
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TUBE GLEANER 




RANKS THE HIGHEST 

Endorsed by the best Engineers. 

CHALMERS-SPENCE CO. 

OHice, 59 Liberty Street, 

Works, 4111-425 E. Eighth St., New Vork 



MUNN & CO., Publishers, 

361 Broadway, New York. 
STEVENS PATENT SPRING CALIPKRS 

Leader, No. 70. Price, by mail, postpaid 
*X inch, $0.(5 I 4 inch, $0.75 I 6 inch. $0.85 
3 " 0.70 I 5 " 0.80 I 8 " 1.00 

All those supplied with Ideal Nut cost- 
ing 23c. additional. 

Ideal and Leader Spring Dividers and 
Calipers, Ideal Surface Gauges, Depth 
Gauges, and Fine Machinists' Tools. 
S3T" Illustrated catalogue free to all. 
J. SSTEVENSAIOIS&TOOLCO. 
P.O.Box 280, Chicopee Falls, Mass. 
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HE PENNA. DIAMOND DRILL & MFG. CO. 

BIKDSIIOKO, 1'A., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



WORKING MODELS & LIGHT MACHINERY. INVENTIONS DEVELOPED. Send for Model Circular. Jones Bros. E Co., Cinti. 0. 



SBESTOS 



Five Felt Coverings, 

Packings, Sheathings, &c. 



The CHALMERS-SPENCE 
1 59 *fc 61 Liberty Street, 



CO., Mfrs. 

New York. 
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\\ \"5^h ^t'"S"lLj - Aurora, 111. 
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f^ff^lis^jgalroi^S 5 1 1113 Elm St., 


^^^^^^Btgi^^^i?^ai.^'^Ss L Dallas, T«ias. 



TYPEWRITERS 
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•>.'LL 111' ^. E VWIir£fl1Ai=(i RFuTrn<<fG* > 
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SAFE BOILERS FOR AMATEUR WORK 

By Q. D. Hiscox.— Description of several types of safe 
steam generators for the use of amateurs— the PiP? C °U 
boiler, the pipe boiler, pipe sectional boiler. With 3 
Illustrations. Contained in Scientific' AMkiiioan Srp- 
PI.K5IKXT, No. 7ii'i. Price 10 cents. To be had at this 
office and from all newsdealers. 



ICE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific Am kricaa- Supplement No. 11j6. 
Price 10 cents. To be had at this office and of all news- 
dealers. 




STEEL TYPE for TYPEWRITERS, 

Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 

New York Stencil Works, IYIfr«. 

100 Nassau Street, New York. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 

Pittsburgh, l'a., 

Manufacturers of everytning needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





THE STEAM ENGINE; ITS PRINCI- 

pies, its development, its future and perfection— A pa- 
per by E. N. Dickerson, giving an outline of the history 
of the steam engine, and discussing the principles upon 
whieh it operates iind which limit its capacity. With 2 
figures. Contained in Scientific America n Supple- 
ment, No. H8K. Price 10 cents. To be had at this 
office and from ail newsdealers. 




ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from5C 
to 3000 feet. We also man uf acture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. Pierce Aricsiaii 
and Oil Well Supply Co.. 
80 Beaver Street, New York. 



FA Ml LY ICE MACHINE byopemtWn. price 
$10 to $185. L. Dermigny, 126 West 25th St., New York. 




Barrel, Keg, Hogshead 



AND 

STAVE MACHINERY, 

Over 50 varieties manu- 
factured by 

E. & B. Holmes, 

Truss Hoop Driving. BUFFALO, N. Y. 

ALSO A FULL LINE OP WOOD WORKING MACHINERY. 



BRASS SCREWS NUTS AND FITTINGS FOR ELECTRICM. 
PURPOSES I N STOCK. S PECIAL WORK TO ORDER. 

msm «m —m i in «™ » ^n^ QgflflfllDWIMBBME c^ 

T-*fT&liT 

TFWELCH&Co. BOSTON Mass. 




EVEN THE BROWNIES MAIE PHOTOGRAPHS 

WE MAKE ALL KINDS OP 

PHOfOGRAPHIC OUTFITS FOR AMATEURS. 

*" Send for our New Illustrated Catalogue and 
copy of Modern Photography. 

Rochester Optical Co., 

18 AQUEDUCT ST., ROCHESTER, N. Y. 



CHICAGO NICKEL WORKS. 



THE BEST LIME KILN KNOWN 

or no pay. C. D. PAGE, Rochester, N. V. 




THE TRESCOTT 

Bruit Evaporators, 

rumaces, Bleachers & Packing Presses 

Are the Best Machines on the market to- 
day. Send for descriptive catalogue. 

The Trescott Mfg. Co., Fairport, IV. Y. 



S cientific [Jook C atalogue 

RECENTLY PUIIMSHKD. 

Our new catalogue containing over 100 paRes, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN JL CO., Publishers Scientific American, 

361 Broadway, New York. ' 



INVENTORS and others aesirin/ new articles manufac- 
tured and introduced, address P. O. Box 86. Cleveland, O. 



I A H A II An Investment of this amount 
l|BjH and $5 per month will realize 
to the purchaser 100 per cent. 
\lthln two years. One of the best sub- 



for Lining WALLsjiiojWfBE 6 

AND FLOORS TO PREVENT VI VacU^nL C<3- 
WARMTH ESCAPING *"■£.-- kL| TJ ClP^OO 1 - , 



m|V B llHnTban properties in Tacoraa, Wash., on 
HIV H ••the lint of street railway connecting two 
^r ™ ^^ fiourishin. dtV*. Price of lots t'00; 
corner lots, «25. Write for maps and particulars. A 
Hoex-il concession made to parties buying in large quan- 
tities f or c a sh. Reference, Washington National Bank. 
K. H. OOEETTE, 1S16 Pacific Ave., Tuoma, WuUngto^ 



MANUffACTITREKS OP 



Sohn's Patent Foot Rest, 

And Other MetalSpecialties. 

Wemakeaspecialty of manufacturing 
on contract all kinds of metal articles, 
small machinery, etc. Have the largest 
, nickel-plating works in the west. Obtain 
% our estimate on work and submit merito- 
rious patents for manufacture and sale. 

CHICAG0NICKELW0RKS.93&95E.0hioSt.Chicago 
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' CLUB <>f 1 4 postpaid for $ | bill. 

''Marks Linen, Cards, Papers, Everytliing. . 

NewAf^ents make BIG Money. Terms Free. 

THALMAN M FG. CO., No. 452 Bait. St. Baltimore, Md. 
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NEW CATALOCU 
VALUABLE PAPERS 



E 



Contained in Scikntific American Supplement, sent 
free of charge to any address. 

MUNN & CO., 361 llromlwny. New York. 
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■NESS A HEAD NOISES CURED br 

Heck's INVISIBLE TUBULAR EAR 

CUSHIOHS.WhiBpersheard.com- 

f ortable. Successtu i where all Remedies fail. Ills. book& 
proofs free. Address K 111SCOX, 853 Broadway, New York. 
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RING PACKING, 

.SPECIALLY ENDORSED FCR HlGH SPEED ENGINES 

lar^-o ERIE RUBBER C*o ERIE P A U S A 



POP SAFETY VALVE 

WATER RELIEF VALVE 
IMPROVED STEAM GAGE 

STEAM ENGINE INDICATOR 

Single Hell (hi me Wliintle. and all Instruments 

used in connection with Steam, Air and Water. 

Sole Agents for Clark's Linen Fire Hose. 

NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. SUUrfii 




PAT. FOOT 1'OWEH MA€HINEIM . 

1 fee! so highly plea>- 
ed with your Veloci- 
pede Foot Power wit h 
seat, that I wish to 
add my testimony to 
its superiority. I did 
not expect to like it, 
but having used the 
Velocipede Power, I would have nothing 
else. It so greatly lessens the fatigue of 
using foot power, in fact, it may be said to 
be almost without tatigue. and is a steadier motion. I 
only wish I had known of it sooner. Send lor catalogue. 
W. V. & J. BARNES CO., «» Ruby St.. Rockford. III. 





KEEP COOL! 



CLARK'S 

Light -Running Ventilating 
FANS. 

Adapted for Ventilating and Dry- 
ing of every description. 
Catalogue free. 
GEO. P. CLARK, 

Box L, Windsor Locks, Conn. 
Jas. Goldsmith, Agent, "44 B'way, New York. 



YANDUZEN'Sf 
• Loose- pulley- Oiler 

i IS A GRAND SUCCESS, THE PROOF IS 
htm imitatorsaremak1ng oilers 
LlL— which are infringements on our 
/ • patents ®VANDUZEN&TIFT 
Wnte ror fatalooue c i N' t i o 



Jhe g cientific fi merican 

PUBLICATIONS FOR 1890. 



The prices of the different publications in the Unite! 
States, Canada, and Mexico are as follows. 

RATES BY MAIL. 
The Scientific American (weekly one year . $3.00 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific American, Spanish Edition (monthly) 

one year 3.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Kdition 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN <fc CO., 361 Broadway, New York. 
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^Cdpcrtijecmcnfs. 



Inside Page, each insertion - - - T.*i cents aline. 
Hack Page, ench in Hen ion - - - Si .00 a line. 

The above are charges per agate line- about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure* 
ment, as the letter press. Advertisements must be 
received at publication office as earlyas Thursday morn- 
ing to appear in next issue. 



i ONE STAK HACK SAW WILL CO AS MUCH a 
^ WOEK AS FIVE Or ANT OTHEE KIND.— N. B. 7T 



Victor Bicycles! 




For pleasure, business, recrea- 
tion, and for anything you 
could use a bicycle for. 
VICTORS ARE BEST ! 

Send for catalogue. 

Overman Wheel Co., Makers, 

Chicopee Falls, Mass. 



THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
now to prepare the gelatine pad, and also the aniline ink 
by which the copies are made: how to apply the written 
letter to the pad; how to take off copies of the letter, 
contained in Scientific American supplement, No. 
43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 




COMPTOMETER 

Al I ARITMETHICAL 
HLL . . . .PROBLEMS 

Solved rapidly and accurately 
by using the Comptometer. 
Saves 40 per cent, of time. 
Entirerelieffrom mental strain 
Adapted to all commercial and 
scientific computations. Send 
for circular. 



FEU & TARRANT MFG. CO., 52-56 Illinois St,, Chicago. 



» A U# C Warned 60.000 Sawyers » U/ g» 
^Hlf Omd Lumbermen toOHIf Q 

A send usthelr full address for a copy of Em- m 
erson's |y Book of !*A WS, new 1800 edl- ft 
tion. We are first to introduce Natural #% 
Gas for heatinyand tempering Snwtt witli»m« 
wonderful effect upon improving theirqual-UV 



w 



ity and toughness, enabling us to reduce 



S prices. Address E>IERSl>N, SMITH 
& CO. (liUl.). llenver Falls, 1'n. O 



COPPtR TUBES, '^iciy^s ns-WUkWSV. - 1- 



BASE BALL. — A DESCRIPTION OF 

the (treat national game of the United States, by an 
English writer. Jno. Newton Crane, with diagram of 
the field and 7 illustrations of players. Contained in Sci- 
entific AMERICAN Supplement, No. 4>93. Price 
10 cents. To be had at this office and from all news- 
dealers. 



NEW KODAKS 

" You press the button, 
we. do the rest." 

Seven New 
Styles and 

Sizes 

ALL LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 




Send for Catalogue. 



ROCHESTER, N. Y. 



THE PHONOGRAPH— A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
in_'-\ Contained in Scientific American Sfpplk- 
aient, No. 03*. Price 10 cents. To be had at this 
office andfrom all newsdealers. 



GATES ROCK 




& ORE BREAKER 

Capacity up to 150 yards per hour. 



Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 
Send for Catalogues. 

GATES IRON WORKS 

50 C So, Clinton St., 

CHICAGO, 

215 Franklin St.. Boston, Mass. 



ELECTRICITY, LIGHT AND HEAT. 

— A lecture by Prof. C. F. Brackett, delivered before 
the New York Electric Club— Facts about electrical con- 
ductors. Production of electric light in the cheapest 
possible way. The relations between the three vibra- 
tory forces and the significance of Hera's recent experi- 
ments. Contained in Scientific* American Supple- 
ment, Nos. «83and(S84. Price 10 cents each. To be 
had at this office and from all newsdealers. 
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GOOD MECHANICS WANTED 



T o Consider This Point:— When you make a pood tool at a fair 
price, you expect people to give you a trial— you have mighty 
little respect for old fogies who will not look at your goods. Do you do the same when you buy? Have you tried 
Our Knives? TheMAHER & GROSH blades are hand-forged from razor steel, warranted. Prices are lower 

than you pay for trash. This cut is the exact size of our 65c. 
two-blade Jack-knife. Bladesequal to any 
S2.0U razor. Price, for the pres- 
ent, 48 cents* postpaid; 5 for 
Lady's 2-blade Pearl. 35c. 
7-inch Shears, 60c, 
postpaid, 65c. Knife 
and Shears, $1. 

Send for lllustra,' 
ted Free List. 

f Maher & Grosh, 

40 8 Street, 
TOLEDO, Ohio. 



qAMAGIC lanterns 



« I EASTERN PRICES GUARANTEED 

^J . JEND FOR CATALOG 

L. MANASSE 

88 MADISON stcHICAGO ILL 





"I advise all parents to have their boys and girls 
taught shorthand writing and type-writing, A stenog- 
rapher who can type-write his notes would be safer 
from poverty than a great Greek scholar."— CHARLES 
Reade, on "The Coming Man." 

Remington 
Standard Typewriter. 




PATENTS! 

MKSSKS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years' 1 
experience, and now have uneqimled facilities for the 
preparation of Patent drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
od Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining fullinfornmtion about Patents and how to pro- 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents. Appeals, Reissues, Infringements. As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in al) the principal countries of the world. 
JIIONN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OKFlCB3.-No.62S and 624 F Street, Pa- 
tfflc Building, near 7th Street, Washington. D. C. 



WyckofT, Seamans & Benedict, 
New York. 

For Fifteen Years the Standard, 
and to-day the most perfect develop- 
ment of the writing machine, embody- 
ing the latest and highest achieve- 
ments of inventive and mechanical 
skill. We add to the Remington 
every improvement that study and 
capital can secure. 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by itor its licensees responsible forsueh 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



JENJONS B ROS. V ALVES! 

JKNK1NS HROS., Tl John St., N. Y.; 105 Milk St., 
Boston; 21 North othSUPhila.; 64 Dearborn St., Chicago. 



WORKING MODELS rorWo e r3e a r! 

Inventions developed. Accurate and intricate work 
a specialty. N. Erlandsen, 107 Rivington St., N. Y. 



CHEMICAL ICE MACHINES 

Steam and Belt Machines to make 700 Pounds 

Ice in T,vpmy-foi:r Hour.. 

C XX. SE IiAIXATSR cfc CO., 

Foot West 13th St., New York. 




ON MECHANICAL ENGINEERING 

in Electrical Industries.— An address by Prof. John 
Perry. D.Sc, F.R.S., discussing the importance to elec- 
tricians of a thorough knowledge of engineering. Con- 
tained in Scientific A m kPioa t Supplement, No. 
•7*27. Price 10 cents. To be bad at this office and from 
all newsdealers. 



THE FRED K CRANE CHEMICAL CO 

SHORT H ILLS. N. J. -BOX 91 A- • 

ZAPONS.BRUSH&DIP. LA.CQU ERS. VARNISH. SHELL »C8.BLACKS.BRl LLIANT 8, DEA 
JAPANS. MR DRYING. ENAMELS, TRANSPARENT, FOR METAL AND WOOD. PROOF AGAINS' 
ACIDS AND ALKALIES. . — WRITE FOB CATALOGUE — 



I^RoeHlBilSS MACHINE WORKS, 

FRICTION CLUTCHES. 44 p»rk fi^oo. n.^t. 



PULLEYS HANGERS, 




ASBESTOS. 

STEAM PACKING 

Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc. v 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE, 

H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y. 




2to40 5=L The MOTOR of 19th CENTURY. 

Can be used Any Place, to do Any 
Work, and by Any One. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
power. For circulars, etc., address 

Hco-cnr. Reiiabiiiij, Charter Gas Engine Co. 

Simplicity, Suletj. P. O. Box 148. Sterlinu, III. 

ON GAS ENGINES. — A VALUABLE 

Ea per by E. Delamare-Debouttevllle. touching upon the 
Istory of eras motors in general, and describing in de- 
tail the "Simplex'' engine invented by the author and 
Mr. Malandin. With 23 figures. Contained in Scikntipic 
American supplement, Nos. "7 1 5 and 7 1 1». Price 10 
cents each. To be had at this office and from all news- 
dealers. 




COLUIYIBIAS" 

HICHES T CRAP E ONLY. 

Catalogue Free. 

POPE MFG CO BRANCH HOUSES! 

■ wi i. •>■■ u, wwa 12 Warren St., NEW YORK. 

77 Franklin St., BOSTON. 291 w»ba«h Ave., Chicago. 




MPlVULR 



Catalogue free. Address Typewriter Department. 
POPE MFG. CO., Boston, New York, Chicago. 



GAS & GASOLINE ENGINE 




OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 
GASOLINE, 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 

VAN DUZEN 

Gas & Gasoline Engine Co. 
t. 2d St., Cincinnati, O. 



2nd feS* MACHINERY II 

N. T. Mach'y Depot, Bridge Store 16. Frankfort St., N.y. 
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TIS ELEVATORS 

THE STANDARD OF THE WORLD 

For all kinds of PASSENGER and FKEIGBf 
Elevator Service. 

OTIS BROTHERS & CO. 

General Offices, - - NEW YORK. 







GRAVES! 



[LEVATORS. 



L.S. Graved £<$on Rochester N.Y. 



DRY AIR REFRIGERATING MACHINE. 

Description of Hail's Improved horizontal dry air refrig- 
erator, designed to deliver about 10.000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera- 
ture of 90° above to 50° below zero. With Ave figures- 
showing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance. Contained in 
Scientific American Supplement, No. a8S. Price 
10 cents. To be had a> this office and from all news- 
dealers. 



NOTES ON ESSENTIAL OILS.— A 

valuable paper descriptive of a number of oils derived 
from plants, with their characteristics, tests, etc. Con- 
tained in Scientific American Supplement, No. 
73£. Price 10 cents. To be had at this office and from 
all newsdealers. 



THE EAGLE 

THE EASIEST RUNNING BICYCLE 

IN THE WORLD. 
«S"Speed, Comfort and Safety, 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 

BTAMB'ORD, CONS. 
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ESTABLISHED 1M46. 

The Most Popular Scientific Taper iu the World. 



Only 83.00 a Yenr. including I'ostnffe. Weekly. 
5*4$ Numbers a Venr. 



Th.N widely circulated and splendidly Illustrated 
paper Is pub'ishf d weekly. Every number contains six- 
teen pages of useful infoimation and a large number of 
original engravinps of new inventions :ind discoveries, 
representing Engineering Works, Steam ,M iichinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Te egraphy. Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.— One copy of the SCIEN- 
TIFIC American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of three dollar* by tine 
publishers; six months, $1.50; three months, $1.00. 

Clnlw.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Mon»*y carefully phiced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

2v£TT2^T£T <Sc CO., 

361 Broadway, New York. 



Scientific American Supplement. 

This Is a separate and distinct publication from 
THE SCIENTIFIC AMERICAN', but is uniform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
The Scientific American supplement Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology. Geology, Mineralogy. 
Natural History, Geography, Archaeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering. Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Enoineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada. $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $1.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y„ 
Publishers Scientific American. 



Building Edition. 

The Scientific American Architects' and 
Builders' Edition Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Masazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most Interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi- 
dences, city und country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the I.itrgeat Circulation of any 
Architectural publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York, 
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THE "Scientific American " is printed with CHA8. 
KNXU JOHNSON & CCS INK, Tenth and Lom- 
bard St*.. Phils., and 47 Rose St.. opp. Duane St., N. J, 
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